












Alii auMJ 




iR'BRt rw 2K?Rt wt^tRR w i wm ^tRt 2K?Rt r#, RtRtRi rrrrt r#, ®fRt w twf r# i wtRRt 

^iirrrr wrr rr 21 ^%^ w « wtRttRR rr wtRRsM w wifiRR Irr^ wtrr?r srrsf^rr RRft i RtcR? rrir 2Mr 

RRRR, ^®TCR RRR§ RRtR CR^ CTt, WtR RtCR %1 r fRWlft RRRR ^ofa® R«?RCR WtRtR R® CR^ <?it l 

wffR rtrt fRfe cr, W tRtRR®R crtri cr^, f^R ^r?, ^®ir crrr '*rfw CTt, w!r ^rrcRf rirt fRfe; cr, i^trir 
(' 3 rt§) vH rRrI 3 Rpfr i ^RfR® w? 3 RtRtR ^TRtR (' 3 rt§) - 4R s#, ^®tR RlRRtR, RteHm ^ iRRtR® RR¥ RtRt ^tCR? 

^piRR rrcr vstcrr w*m 3tf% i wrr, ’ortfK ^tnM crirrt rrrr, 

—j-_-p\ 0jJ_^j La-j 4 JJI OLs ij-^-iil OLs dJ dS"" ^jjjJl oy^j **-3 0jSj Li ^j~>- ,*_&jljlij 

“«rtR «HM fRRRRt R*iW fw^TR RRTCt® R|R>, R®RR RT CRRTtR 'SfRRtR RR 4RS. WtfTRR ffa <2ff arf^it RRI ^TRRR RfR 1%T® 

rcrR tR, ^®cr wtR-H^®tcRRRRTRRtR rrtrrrr, (^f wtRRRR- 3h>) 

—^-^Jlldl £_* dUl O' 'j^d-plj dd_£- ,*_^3 ljJ»?rt_Jj jLiSsjl ^y> J^-Ssjjij ^jj jjl i jAjIS 1 J_L*T ^jjl Lgjl \j 

“z$ ^RRRtRRR, csMm IrrrJr'oT ric^rcrr R^csn Rwft Rtfer RT3 mr crr c^rtw '5R: s ff ^H'ot ^ 1 

c®fw c^r '5T®i^ '5^r#few ^er 1 (^r ^T3^- 

^Ji ^ u ^ ^:>r, jii Ai j >j£J JSJI ±\ij »> & f^i u ^ IjM} 

- jpL- u ^iCJi by b ^ y. 1 J> kf 

“'5JH 3r°^s <M votTO '5^ ^rf ^T?2}^ feRT TlMsfe c«i^ -5 il1^n® C^ C«t^, OT 

£T«K ^ ^TK-1^ ^tWrg' C^TtWl ’‘fffW Wtl ^1(MC<t> W WHIM ^‘ !> I13 WR RT; 

^TK-K^oIMW WtTRR I RT t%l C^tRRT RTR RR!R ^M-tp Rt^, 'of C^RRt t%CR RUR ^Rl C^RtTRR (R^R 

RR '5f^ c f «rmR R l” (^ WRRtR- 3o) 

—aJ-f- 4 J Ijj-pLi O' 

“wr rIr ^rrar w ^ ^3 rr r^w Irb ^ ^R*irt rr^r 21 ^® rrb” i (^rt ^t3Rf- 8^) 

-^yUl jLlt o^J bjl jl jbpl j : Jli jb-j bp 4 JJI yb 4 JJI Jj! 

“RRFPK RWfl^ RHftfl: 3Rt RtlTR RCRC1R, CRRT CRR, WRT® WRifR ^tRiR tR!R l” (R% <[Rtft, ^R R®-i8o ^g) 

— a ~ £ ■ ^ '; J-^! *^~' ^ 0 j-O’ji 

“ Rlft5 C^TRHRR RRI R^CRR fRSfR RsfRCR fRRR ^R° %fR CRtRflRR RRI RRt§ I RWIR CbRURR RC^JI (RR <RR ^R CRRlR 
( vsRf 2ff*TRR fes ) RRTRRbT 2RRR RT RR l” ( RffR ^Rl^l) 

7[wr° 5 ^RRtR ^rR|R< 1 RRT R*iR 2ff*TRCRR srf^Rlf^oT RRt ^o, RRs RR RMRR RRTfs RH R®RR 

RfRCR RtHlRR %R RRRTR R2}% «jwr RRR RRTT® RtIR I RtRtftRR RiRR (Rtg)- ^R RfRRf RRRR RRTR RtRR RR%RR I 
Wit 'otWR tRR^ SlJR RlRR^R RR RT RtRM3 2jf*lRRRR (RRR RRl% %Rt I RMR R[R^lRfR 3Rt ^T’RtRT RRfRRR 5 ’ ^3R 
2ff*RRRR RfsRR ^®TR fRCR fRSfft RRtR C^TfW RR RRR I RlfRR I 

3Rf RtR- RT-1^ Rf’Rf Rl%R7Rt '5RTRRl3 3RT’RM RtlRtt 3RT RlRRfftfR RRRl^R I 


^Rg- iRRFtRR iRRW TRllRRs Rt I fRRCR «RRt W®T RRR RRT^s RRT tRRRJ Rt®M3 ^S\ (RR® RRR I (RRR; 

”fR LRR§ WR Rt^slR RR R^fTtRR (The Chamistry of powder and Exploshives)”-RR RR R® RR? RR wrRRR 

Rt RT® RR® StRlfR^s RCRC^ I RR%R CR, -nt fRRR ^»R RRR® RRT RRR? ttl< ^RR RWtR sRRlRR (RRR % 

i. ^RfRRJ^R 2)$'®^'® RCR»I<14 g RRRRTRlR »KRRRR (RRT^RRRR RURRRt I 
R f^TRtRR g f^TRTRR RSlIRtR RRi% I 

3. RlRSrR 2fRR g ^(Irrj RfgjRt^t t^TRtRR RStCRtR RRil^ I 

8. g ^R CR% ^RR5lft, RfSttM 1 r 1%R ^RlR Rf^R? Sofa's RRtR ^$RRI I 

(?. CR®1R fRWf g TjR CRCR Rf#R? S^T® RRtR WRT I 

RlRCRCR, iTIR# iRRR "3IR%r CR '*f®RRf ^R^TR fRRRtRR (RRR RSfrfRRRR RtRTCR RCR RtW Rtf% IrrRRRI: «TR fRC^FtRR RCR 
RfCR 2fFtR RlRJGR I S'S 3 iRRCR RlRR^t Rt RCR ^>SR®tR I®tHR RRR R5Rt RtCR Rt I CRff%^ ^tR, Rl^R C^MR, 2ff*f^R ^®TtfR 
2fTRfw CRfRf®t RtRRiR RM | 
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T§Har 

\slPi-9l. 

sTf'^W'SsMJ. 


* 


°l 


sfferfwwtwftw.H 

^ £j\sl<t>^V|4>.V 

ncwmim .io 


ia^# «k ’UwlMraa' t^f*f§fa%. io 

i£I<pvst*s «twt 5 1 g<i*ig<m w%?r fwpp. io 

*tc^nri3Er%m^r^.ii 

2W<r «ss cwm ii 

ulcers i^, 

w srrsrfw fttWrr. 

'*iiwiHi.ys 


Rwkw«.j« 

.i« 

^IWS STOstW. is 

fesFmt'hr t#fsx«. is 

Rfaf) £R>fa •flMliiR < t 5 sfS'® 21*11%. 

« WM<t>lRl-<t %s2Hlf. it) 

JTl'lfoSR'fi 4/W, H 2 SO 4 .i* 

^iWr^ <nfm, HNO 3 .i* 

WM^lRr . i H 

5JMH>tft (Initiators)-^ ssm £f#it.ib- 

57 mnft WMRR70, (CNO)iHg .iir 

cm^ftzUfi, Pb(N0 3 ) 2 .is> 

zm wtwlf&, PbN 6 .is> 

ftsmtwwlwl^ .>5i 

m w%i f®, (C 6 h I2 N4)20 2 .0 

wtftrtfn *m wwif&, (CH 3 ) 2 C 0 2 .-5-5 

£pfl»T btw (Main Charge).^,8 

*Mmm <&%&, KC10 3 . i.8 

FTtfewPr NaNO 3 .■?<? 

$5/3*// •i$(3$>, (NH 2 ) 2 C(N0 3 )2 .■$<? 

5 ? l$&-$$Rrrt . w 

5? i$Qtr-c*Mfm, C 6 h 5 N0 2 .■* h 

ftPTlfar, C 3 H 3 (OH)o .-5!r 

7 tiR 7 t, c 3 h 5 (ono 2 ) 3 . ib- 

CH 3 N0 2 . so 

C&rSRc-i, Teteryl . si 

*n<r.f&.4W (RDX) Cylonite, C 3 H6N 6 0 6 . si 

0$-*t$QtT-fc&T), C 6 H 2 CH 3 (N02) 3 . su 

*)W btw (Propellent).\s8 

^//tajf-CT^ H&tW, Nitro-cellulose . s8 

nf^M-G^pTtW . S6- 

*Pr <pi7»f. 

RR>k Rtc’sfiw f^sf*r.'Si 
















































RSlferR (KC10 3 )-4?rfeR. 'sh 

(NH 4 N0 3 )-4RfeR.88 

t^fwr ^dj5->iRr feR.8 =i 

Rt^-fsRn&T C 3 H 5 ( 0 N 02 ) 3 -^ RfeRrr feflw feR.8 v 

(CH 3 N0 2 ) feR.Gi 

Rtftr-CT^TtW-^ feR.Gi 

Rtftr-M-ife-i (C 5 H 5 N02)-^feR.Gi 

RSlferR RR '5tlRK i # (KMn0 4 )-4R feR.Gi 

RlS'islMO feR (%EV vsTRRRR r<«l<M>).G« 

R^tRRfeR.G« 

R%RR fe^ptW Rt^WR.G8 

<f- jtw nt&spa .G8 

CWffi- R/©WR.GG 

tumr R7t®R.GG 

fc*R fog RjR. G'Jj 

C\ted5lw'5'Si (Detonators). <t\r 

c®tsnR3R.GV 

<p5R (BOSTER).GS> 

f<P'5«r (Fuzes) <p|fc> e 'i.. 

^rfjR’fffRSf fr^Sf/^pffeR.'Jso 

foSer/^pffwf.^i 

fcR fipSer/^PtfeR.'Jj'S 

WfR^RRtW/R.to 

*ri$c<iiti</>Pi<p (wtv*t<rifm) to 

Z°f5 <3^ /foSer.to 

ww'sutw ?<:r3<w/r fwr .to 

wnfwi r rtf .to 

mw ^PTlTl^wf^Tf^W, i .to 

w 3RR/W fi&W, i . Ho 

(3t°3)W ©??R/®W . Ri 

r #?>fern f¥$w . Hi 

4R/RW/R 5 if&ffiim $C*$Pl<t> WW . HS 

for . H8 

r?-<rw $c°$Ph> frfcrtfr . H& 

c^W.‘H 

t^RIIt (RRt.HH 

3RR(.»lf5‘ t R (KlcR'n.HV 

RltR (RRt.HS> 

OT^RRlRt.Vi 

£RRR «R. bri 

Rr/ww cmt . b-i 

RlR> RIR> (RtRt.Vi, 

Rt% (RtRt.Vi, 

1r1r1^<wIr Riffel^ cRR^ vtw (IrRi*r ^rTffer <1w vtw).vi 

^rfljTRtRT.V\s 

(TRSj PT 3M . b-'S 

“s/ctT + cwst^' i fTmzm . b-s 

57 ZWlZSls <P<P&$'1 . b-'S 

. b-8 

CHtfmfr 3M . b-8 
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BKA cmr . br<t 

C^firt .Mj 

SPllfht, cmr. . tri> 

fritw fem wrm c*m . 

. \r<\ 


(gttis (KC103)-^ feRs 

feR - is tiRM Rt^RR (RtwtR ^ wigf^RFr ri^rr-^r rkr). 

feR - ^8 RtRslR (RtRR 4R?, RtWtR-4R RKR). 

feR - «8 RtQaT-M'llfiH (C 6 H 5 N 0 2 )-^ RtiR. 

feR - 88 RtfSr-RRfeR, RftrrRRl^daC, fi>. 4R. 1 t>, WTOTrfRRR •fr^da'5, RTRR-4R RtlR. 

feR - <tS RtfSr-RRfeR, Rfr, RTRmIr^IR Rt^RR-4R RtlR. 

feR - R RPWtR-4R RttR. 

fSeR- H 8 RsCSFl RT M>Mll>M RT ftft-R RtlR. 

feR - vs rRIrrR Rt^daij, rTRrRrR, RtwtR, rrrr «tf@R rrr-^ir rkr. 

feR - 88 RRRrR RtdaR WlgpfRTR Rt^RR, ftR, RtWtR, RtRR « tf®R «OT-« RfiR. 

feR - io 8 (R#R ^IR° Rfi&sT ®RR RKR. 

feR- iisfRRT (RRfRRRRKR. 

feR - i *8 Rfr, fSR, WRftfRRR R1^RR-4R RKR. 

feR - i «8 f&.4Rf&, WRftfRRR Rt^RR, to>lRM 4Rt RKR. 

RjR - i 88 R%RR RjfRR Rft’R. 

feR - itfS TRfferR (3RR&, WRftfRRR RiRsTR, tf®R 'SRR, ftR, RtWtR 4R? RtRRR RfiR. 

feR - iR WTOTtfRTR Rt^, WlRftfRTR RtRstR, tfgR «IFT, fSR, RPWtR 4RS, RtRRR RRR. 

fSCR- iHSTRtfertRRlt^, WRfrfeR/RTRMlRSlR Rt^RR, tfgR «tR, ftR, RPWtR 4R^ RRRRR RKR 

ftiR - iV 8 ^f@R 'STOW-iiRT RRR. 

feR - i 88 ^f@R 'SRR, fSR-R RKR. 

feR - ^08 RWR, Wt^rfRRR Rt^RR, fvR-RKR. 

fSeR- ^.iS RTIRwIr^IR RtRslR, WHfrfasiR RtRRR, WtRRR RtRRR, rRr i£Rt RR*pI«4 RRR. 

wtwfR?rR Rta^ (NH 4 N03)-4 <t feRg 

feR - is WlRfrPlSlR Rt^RR 4R\ RWR-^R RKR. 

feR- ^s t^RRRt^ ^wigW^rm ri^rr-^rrrr. 

feR - «8 WTOTRtR (WRfRfRRtR RTRRR-^IR RRR). 

feR - 8 S #.ii|R.f& 4RS, Wlgf^RR RTRRR-^IRRPf. 

feR - <t% 1 &.ii|R.f& ^IR“ WtCTrfRRR'Sj^s# (CiHsNjO^-^R RKR. 

feR - ^S 'f&.iiW.fB", RtRR ^IR° WRfRfRRR RtRsR-^IR RRR. 

feR - HS (RRRRR (Rifc 4R?, WRWrR Rt®RR-^R RRR). 

feR - V 8 WRRT (A.N.F.O) (fcWRR RKR). 

feR - 88 RI^R <SR RT fttRR RPt. 

feR- ioS Wlgf^RR Rt^RR ^RRRRRRR. 

feR - iiS f&.i£R.f5-i£R RtlR. 

feR - i ^8 It^R (WlRfrfasiR RtRsR ^IR? RTI^R 'S'SR *). 


\SH 

\SV 

\SV 

\S8 

\S8 

\S8 

80 

81 
8i 
8i 
8i 
8^ 
8^ 
8^ 
8\S 
8\S 
8\S 
8\S 
8\S 
8\S 
88 

88 

80- 

8<f 

80- 

8 $ 

8^ 

8^ 

8^ 

8^ 

8^ 

8^ 

8^ 


t’5%1 R%5^ (NH2)2C(N03)2-^ feR§ 

feR- iS WlOTtfRrRRfl^ WWRfRRrRRlRsR-^RRtlR.8=1 

feR - *8 WlgfRfRRR RTRRR-^IRRRR.8=1 

feR - «S RtWR 4R?RTR(fRfRRtR RtRsR-iilR RKR.8^ 














































(t 


feR - 8s Rfr « r^rr-^r rkr. 

RltolT-fiprrfRR C3H5(0N02)3-^ 

feR - is fersn^ (cmfertR ri$cRi}, Rn&sr ®^st ^ wtferR rrrR&-4r rkr). 

feR - ^8 Rt^-<RR??rtW-4R RfiR. 

feR - vs Rfetf-RR&sr 'S'SR rkr. 

feR - 88RR3>R'S'5tRR'tlR. 

feR - fi-s Rt^-(RR!RTW liRt WTOTtRrrR Rltaa&-4R *. 

fSeR- 'JjS CRtferRRt^, Rtt&R «®t 4R?, WlCSHf^TR «ratiM5'-4R RKR. 

feR - hs RRf*RR •ft^aji? ^ #fl&R ®^st?r w (rJHw). 

fSeR- vs < #tf i RR Rt^, cRferRRti^, ^wn^nf%RW^#-^RtiR. 

fSeR- S>S RRf*RR RTlaJ^, R%tr-P^pRtW, %&R '8'5t i£|RS. W1 MlfasitR «T$tCR3-4R «. 

feR - ioS ^Rt?tr-(7R3?rfW-^RRsf. 

feR - iis cRferRRfeS^, %fc?r 'S'St ^r? <#tftRR gRR&-4R rkr ( < #fw). 

feR - i^S OTtferR RtOa^, Rfi&sT 'S'ST, RRf*lRR C^K# 4R\ VR-4R w (•'titfw). 

feR - i«8 (RftrrR R§dji>, 'S'?r 4R?, wtferR rr##-4r w. 

fSeR- i8S •#tf*RRRl^, (RferRRt^, RK&R'S'R, RilOTtfRRRRW# ^RltRfRTlRRtRR^-^RRlRf. 

feR- ifi-8 Rttdaf-CTgM'St 4R?, >aincvilR%ll>l R$!$i3-4<rRf!R (Rflf^o). 

feR - MsS Rfetf-CR^TtW, WtOTtfRRR Rtt^, Rftk ®^ST, WlCTrfRRtR R*?# 4R^ (TfltwR-tgRRR^R « (<#tw) 

feR- i H8 Rt^r-CR^pRfW, WTOTtfRaR Rl^Oj& 4R< RtRR-4R RW. 

feR - iVS RtiSr-CR^RfW, RRf*tRR R%g5 RR&sT 'S'RR RlPt. 

feR - iS>8 Rtltr-CR^RfW 4R?, WTOTIRrIR R^CfflJ-^R RW. 

feR - S RtiSr-CR^RfW, WIWIRrR Rt^ 4R?, < #tf i RR Rt0a&-4R RRR. 

feR- ^isRt(fit-CR^W|St 4R?,'3|jlCV||ARv| . 

feR - CRS RtiSr-CR^RfW, WTOTtfRRR R'^dJU ^R° RR^R 'S'StR RRR. 


Rltdlt-ftcRR (CH 3 N02)-^ felRg 

feR- iSRf^R'S'SRRRR (Rftfw). 

feR- ^8 tR^RfeRRl^ (feRRltl^RRnR). 

feR - \S8 RirfRftR-4R RRR. 

feR- 88 WtWlt%RRt^-4RRtRT(' i #tw). 

feR - 0-8 WlWtfRRR Rfe^TRlt^R RW. 

feR-'bS Rtltr-CR^RfW-'RR RRR ( < #f¥s) .... 
Rtt^-<^pTtW-4R fefRg 
feR - is RSTfRRR rR(5^ RR°' 
feR - ^8 Rt(Sr-fe«R-^R RKR. 


(C6H5N02)-^ fe|R§ 

feR - is Rt^r CR#fR iRR“ ORR^-^RfeR. 

feR - ^8 RtiST (RRfeR, RSltRRTR ORR& ^t&R-RfeR. 

feR - «8 R%5T-(RRfeR, RSttRRTR (3RR&, ftR ^ RRIrrIR RR RIRR#-4R feR. 


RSllRRlR RlR RTWTR& (KMn04)-^R fe|Rg 

feR- i8 RStfRRR RR RIRR# 4RS, Wlgft%Tsr R®RR-4R feR. 

feR- ^8 RRfRRR RR RIWR#, R^RR 4RS, ftR-R feR. 

4ji#ift*ir5r Rt^tR-^R feiRg 

feR- isRJ1WRH (WlWlf^TRR5 :cSiJ-41RRW). 

feR - ^8 WlWRltB' (WtOTtRRR RtOa& ^ I^.^r.I^-^r rKR). 

feR - \S8 RRtR& (RIfOTtfRRtRRlt?3W<RfR5rRRRt^R, RlTRRlRRtR R^WtR, CRRR RRlt® ^R?, CTIRrR (3sR-4RRTCR). 

RSfrRRfefRg 

feR- isfeRR^STR WWH^nfRRRRlt^-^feR. 

feR - ^8 RTTRRfRRtR R^RR 4RX ISRIrR-^R feR. 

feR - \S8 •#tferR-RR-'5IlRnR& 4R5, RRffR^tw Rfe (RO[R CRfR)-^R feR. 


8H 

8V 
8V 
8V 
8V 
8(5 
8(5 
8(5 
8(5 
8(5 
8(5 
8(5 
8(5 
(to 
(to 
(to 
(to 
(to 
(to 
(to 
(to 
(to 
(t i 

a i 

(t i 
(t i 
a i 
(t i 
(t i 

(tv 

(tv 

(tv 

(tv 

(tv 

as 

as 













































(3<F feR) 


0-8 


feR - 8s vtw (RiHfeRRfetngRrtRR 

^TtR' Rt^wt<r fefe 

feR- is ’iRfem <gfeR rwr ^wigfeRR R^i?r-4<rfeR. 

■fet^f - i,s ■'tSlftnTsr rRuJ5 , < i > l < i‘N RM^R-^ ’fe( J f. 

feR - «s RRfeR <gfeR RtwR RtRR-4<r feR. 

feR - 8s RRfeR «tRu?5, *pN^, ('sRT Ptc^i). 

RtRsR feRs 

feR- is RlSlfeR gstc# 4R?,fi>R-<rfeR. 

feR - *8 RRfeR <gns# 4RX RPWR-4R feR. 

tra^Tt Rt^tRfelRg 

feR- isRRfetR <3 RrR RtWR 4R?WlRfrRmRlRRR-4RfeR. 

feR - ^8 RRfelR <3 RrR RtWR 4RtRfe<rfeR,. 

1fe*tR l<Pg, ’fe[R? 

feR- iSWtferRRt^ ^WHftRsiR RlRRsT-4?rfeR.. 

feR - ^8 (W5RR^ .. 

feR - \ss <r%r RtaaR fR^R.fR^R feR. 

feR- 8S IJtR Rt^sR (R’RferRRtOa&, RPWR «feR).. 

feR- QZ STIR Rt^SR •iRS.RjRwfelCVR feR. 

feR- ^s RRfeR rr rrr# ^r?, wigfefer Rfei«« feR.. 

feR- hs RRferR RR-sutwR#, fsR 4R?,wlgfefe5l?r feR.. 

feR - VS RttN’ 4fe 4R? Rt(Sr-CR#R-^ feR. 

feR - <5S rRctR (rRr <Sjf-(gRrfe ^ wRfetRR Rtt®R-4RfeR) 
feR- ios WKRttRRR - A (WlgfeRR RI^SR, WfOTrfRRsrRR(§3‘ 4<I 
feR- iis wfwtHiRR - G (wtwlfeR *<lRc5R ijr?. 'R'HRRsijR 
Rife 2)RlR feet/^Ftf^T-^R fe|R§ 

feR - is RSlfeR gns# ^s,fsR-^feR. 

feR - *8 RRfeR RRstTWR# ^fsR-^feR. 

feR - «s RRffeRRR^R wftR-RfeR. 

feR - 8SRRMRRR^ftt%-^feR. 


-^R feR). 


T-4RfeR)„ 


feR- 3-8 Rl3|fe|V| gstc#, fsR <iR?, RTfR-R feR. 

feR - ^8 RRfeR (gfeR RFWR 4RtRtRR-4RfeR, 
feR - HS RRfeR (RRR&, RtWR 4R8,RRRT-4R feR, 

feR - VS RRfeR (RRR&, fvR 4R8, RtRR-4R feR. 

feR - s.s RRfeR gfe&, ftR RtR-RfeR. 


as 

as 

as 

as 

aa 

aa 

aa 

a<b 

a<b 

a<b 

a<b 

a<b 

a<b 

a<b 

a<b 

a<b 

an 

an 

•ilO 

•ilO 

•ilO 

fci 

'Jsi 

4li 



































aTt^lfw 


sfRlfW^aRJ fRRR 

tRSRi ^RR^^lR RXWfg 

^r# %sw ^rrrtcr (rrrrm rrrr rur* i ^tRttRR ftoft^o ^rrsrr ^#fRR# *tw?rr ioo «tr ^ rsrir rw 

fRRT RRR^®'SJR I 4 I 

i. *t*Hi^*if^ri 
l^RT^ RfNR I 
'5. WtTRtR sff^WT R§RR I 

8. rRjrDrr (rrfkr t 5 wt^#ir >iw«j) i ^Rtsr rj^r RRi<fR wv i 

ijjRR' (Filtration)? 
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Rf^RR RlRlRlRR R¥ ^RRtlR iR%® RR RtR^rfRR MRRtR RtRTCR R°^< R®R i3Rf[> R^T® RRl^lR® RR I 2RtRW 

fRRtR RaR ©RtR^tR RR ^Rl ^fRR RRR RR, ©RtR^t MtR RJR RtR I 

tRft® RIRtWRR ^RlRRRg- Rlt^t-ffW^R I 

R1r[r5Rr 2lR5 (H 2 SO 4 ) + Rtt^R (HNO 3 ) + ttRrfRR (CH 2 OH 5 (CH) 3 ) = Rf^fit-tfW&R I 

R%& RSJRtWRR ^RtRRRg- Rtt®R + CRRTtlRR = WtR.%.^ (RDX) 

R. RfRtRfRR R?fe|R Rt fR®tWT RtRR? 

RtRRR RtRtRf^R R¥ ^RRtCR IrIrR RJR ^R^ fRSR RlRRR RR I RCR R1T2R , JtRR 'QRtR^t RWtR RTR I 



i8 

Ri^t^ wtwfrara ^rtws- wf wfeR (^iratww Rrar Rtitl-fsrailw i 

wfetrar ^ttws- Al Tt&sra + wratRrwr gftQit (NH4NO3) = amonal rw (wtraRK) 1 wi 
ratfwr + = C 41 

fiTffw 1 w WWg WW Rg Wtg I W 1 - 

A W 1 W- TNT. RDX, TNN. TNF 
A *rt%r (tww) 1 cw- Ci, C2, C3, C4 thrift 1 
s. (wr) 1 cw- gttti-Rrailw, gtttMwR thrift 1 
8 . ’ItRt 1 cw- RrW wr, ^ojicw '’Opt, ^ow RTPrtwtlR 1 

<I3<IA1C<1<11w (RWg WW ^ Wtg I wr - 

A ^wlr gw 1 t t 1 %WR 1 raw- W 5 ^Wt® (Lead Azide), Tlwtlg Rim'S (Mercury Fulminate), ga^IR'I- 
g[g- 3 i^||jA (Hexamine peroxide), TWT»[g wtr (Silver Azide), tww i 

A gRWtft * 1 % w*R 1 CW- Wt.fe.Wl (RDX), f&.W.fS- (TNT), 4 TtwRW (Ammonal) twtfg I WWfl' 
■“fe wgT gl^i Iw wig 1 ^rAt§ 

- g^Rg ferttfag RDX, TNN, TNF, PETN, I 

- wet fen%rg TNN, C4, C 3 , twifr 1 

- Ttwl f^?rt%Tg gw Tt^wtg, wratt gt^tg, trawl gt^tg twtfr 1 

CWlfwW (FIT, ^stg) fw ci?lwg gtgR Rt Wtg I W1 - 

A ^gTsTC^ra'^rTCA ^T^iTg C^TSTST- ^■s^TTA^ 5 ^ 5 ' I 

A Tftgg RtW IgfaRWtft gtgRg CW- Tgf*t gw gtgR I 

WtgWtg fw c«Wg gtgg Rt WFtg I ggl - 

A CWWfS'o gl W^Wgg cw- gWWg RlWtgfisgWtftglgR g^T, glta^-f?fgtfw, glta|T-RrWg t®Tttg I 

WRlWg g|gR WW gt Wtgg 

- <wit wfawg, cw- ws ^wltA gtgggfg gwRcnS, wRrcW-gt-^ltA cr$liw-g|g-^5f^lt^, Riwtg 
mf^s, gttitf-lwH gitoiT-ltPJtfw twrfr 1 

- ^ wRwg, cw- KCLOs, trawl gtwig, csBrttt gt^stg, wr grag gw gl^stg twtRr 1 
A w-<wwf 5 « <n TWfaWgg raw- RDX, TNN, TNT, TNF, C4, C 3 t^Jlft 1 

RwlR '0 TWlg fw ctfg gtgR Rt WFtg I W - 
A tt-'Wgtfw (Hi Explosive ) 

- gfc TRftg Rt|g gft gt ^sWtfw 5 lfws g|gT %i#s W WWW Tit ^gtRr® gW I 

- WF *)g g 5 ^ Fitw gigtslw w g>lOtC<AS Tit ^grcgtfw gw 1 rawg RDX, gtttf-lltgllw, PETN, TNF, 
TNT, C4, C 3 , C2, Ci, PEsA, PE2PE, WBOX, 4 JTWHW, gpstwg RtW fgfeWtfl gtw gRT Wlffg 1 

A wl-^grcgtRr® (Low Explosive) raw- gW Ttwra, trawl Ttwra, crtritt Tt^sra, twfR 1 


tgraFlgrag tgf*f§r's gt^tw^T 

rarraw Rwtwg wwwRgl^faRfti ’rfwtw wg 

i. 2jR>«pR|\s T'Sgt 1 

T. , Wf TTf%W fefgffl ^ T«¥l 1 



' 5 . *rw cwr wttr i 
8. w itwrf i 

wwt elm wt ci cmr imn fwwremr wr wr imu sim ?jf£ w? 
i. wstiwwiw wrw^wtiwrmws'ifiwwr^twi 

^ituls wf 1% Wrwr w# Wf io Wtti elm i<? Wfti fiW *iw Iwlfi® (^wttw) w i <tt wn ^urc^T^ 

wr itw w> cif^sliiW ^ww i(?b-.<?o Wr i wf w w $,c<i wr® m® w wi i wr ^ wus 

- tfwtw ms iw tw? ^wiiwr ci m i 

- ClfcxIIIW W§ WF OWTH tWT W?T I 

w? w ww wr cw w w c^srfSr ww W'Q w i (Pit wci <je® wr wwr w 
Wr i 

' 5 . H$PT 8 W Wtl wr CWW W W W CWfl TOW WT CWT W?T I *rffw® It Itfifa® WW 
mm stw# emit mm mrf wr i iw fiW itf 5 i ws 735% wsf mw mi emit cw mt Iwwnw ■gti 
emm w fiW ^cn mm®!!? ewt 5<Mf Jmif wr cm^ 1 wf<i®l Rfow "W sfWi mswrf 51m wr 
cw 1 mmmi w^<tfiWTWsfiifi>!^wr cimr cmrr cwti^wfi 1 

8. ^f^fii^/p’ipSt^o %WWB1T WlCtWW Wit W^IWFtltW ^ ^ 

w 1 citwr it ww w emit ci#r w f^ww w emit w 1 wr mt arr% ■^§i it w» wr, wr h$?t 
w w 1 mw £ wwifW i#re® iliwr *tf^ wr wr ^rtrr 1 wtwr wwr 1® wm w *tf^*r# nw 
w wt itfeei ®mei 1 wr i£it wot emit wr wwcwtew mu ci cmwr Wit inw iftnn «rtw 
cm csrfst 1 w ®ti wr wr/*flw i#r «nw 1 w® mi ^ wlm Impsti wwr j& wr >© 1 % w ww mi 1 
mi ^twiwftf%^ 2 iiwiirwTiwrTtif^iwrwtrritf%r 1 



<r»f^ 


^foo® 4S'®f® PlC^N^ g*JT#rgvo <!mt<T <RTF® Stf ^ 5-i®<M^=14 ^FT^I 4®)® ^t?T C^% ^TIW^T 

^t^rtw^rr i 

<£\9F5 'Q Wt^T^lf^T-^ 2fg® 2f c f1% 


>, H 2 SO 4 


e^® £Kt% 


■3Tl®iTKpv5l^<r> c’lt® ^t erslws ^Ttffa ^jfsift?r «rtft wt? <mc® ^ 1 ws^ tsr ifrc# 1wli4 ^s$ c?f& 

fe ®T*r fe® ^ 1 ^ ^3$ c?f5- < Tt N sTrt 7 rt frtrr ®w 4# ®t^¥T c*rc® *rft?r 1 ^w't t^r ^5 

^rsj*^ i/'s ^ c^ffetrr (V's ^nlw ^ ^rtw) ^ t^r <t?jm ^r ^ wspr t^T ®T’f fe® ^ 1 ^ ^tr% 

^THl4®Rl4 i£|f>|® 1 


H 2 SO 4 + H 2 0 (ntf^) -£*■ H 2 SO 4 ; 4fe<T ®®o° (7T8 l) 


(H2SO4) t^w^r <#^8 
i. , #tf*tiit 5 r i8i ^rtt® ot*ITC® ^ 1 

fen^r i c#f^r ^ \ 

®. 5'3= fef^T ^4fl5 ®rf?}f*Wf OlW I 

<?#s (^rsrt^s^mt^^it^r 1 


^1$$<t> cC/w, HNO 3 

■3Tt=rf^1w c , ?r^ 2®t%8 


ttsr 

^[’IT® 

(NH 4 NO 3 ) 


^Tt^p^lw ^1^5 (H 2 SO 4 ) 



£f?tcsr wtwrfel^r Trfl^ 1 ^ ^ 4 twti?r w®t ’Tt'sTrr ^rtrr 1 ^rtg ^t 44^ 4 tgi ”rtM c^r fro® 

^ 1 %f *rt ^ ^ ^rtw 1 

wlwtfet^r ctc4!*t fer ^rtfefw W ^nrr 1 cw- (Trtferr? 41 n&tl^Brrsr 4 %^ 1 


£1^® aK#? 

i. er^rcsTwn^rff^rarsT'S' i 5T^^ 5 ^ cjftc^tiftc^^ r«rc^® 1 

444 unw 4 Mf 4 ^fw me® m 1 

®. wt^g4m 4 t 5^ 4 Ne® ^ 1 m®M 34 rt 44 te 4 1 

8 . fe^rtltwsM’Ttlw^lw^ 1 wr^writ-fS^s «rt^ 1 
a. TWt t^rlw ^s ^ \ 

•b. ^T>i# ^Ul^r w fc frtw ^ ^tfer fe® ^ 1 

8. s$m C^IWf C#f5lrr C#f5T?T W^ W I 



is 

v. ^ i 

i*. I 

io. wmtfeH' c«jiw i/^ m i 



2(NH 4 N0 3 ) + (H 2 SO 4 ) === 2(HN0 3 ) + (NH 4 )2S0 4 


<?#S 

i. So-S(?° (7T. I 

wt^ 5 #r^^jCTi%^r 1 t^T wfp 1 

o. 4^# ^Tf <T?CM C^IWT WtTT^ttTr ^ I 


WMWlfw 

wm#r ^ jj<Mc<t> ^rr ^ ^rr cm fm '^rrc^r ?rw ^fm<T ^®r, *t% ^$?t w ^n?r 1 ^»it fet 

m <p\m ^ ct ^tc$Rr ^rtfe wm#r ^fer ctwt 1 wm#r felt ^c?r ^ 1^5 w ^iw 

^wtw^r c^tft 1 c^Ht ^^w^rrc^ 

^C-S I ^f C^1*T ' 3 T 5 t¥ '*tfte ^1*1'® C=Tfe ^TtTT ^st^T '®UM<! 5 |R| Ja<M IWT 2)]^ «Ttft ^C?T I'lC'® 

^ 1cFtc^r ^pr ^rffe ^tm ^5 9 f# fe?r ^ 5c?r fe® ^ 1 wm#r felt ^ iV^s , iw 

«ftw I \»t?m fe® I 


21 ^® sf^rrltg 

l^rc^lw ^rtw csM fe wm#r 21 ^® wl ^rtrr 1 

NaC0 3 + H 2 O = NaOH + H 2 C0 3 

fFSplTS 

<FM^ ^T CTM (NaC0 3 . IOH 2 O) 

2m “=1^1% bo 5ffsr iooo fsrfiT 

fa's!?! ^fe 3,0 5ffsr iooo f^\ 



3JMI4I3) (Initiators)-^ sm* 


s iW^tOt WMf&rf, (CNO)iHg 

M*t%i 

i. kl kT3TCk; spRT, kRtft, RRT I spik klCkkk(kf*f *tfk*f# I 

;>. ^rrc^tlw 1 ^ 8 . 8 C 5 , (kiwcHk crr® ®r <k% c^rtwi.'s) 1 
'5. tk m, ^rkt®, *rw ^ ®T 9 r (iHo° (7T.) ~k*Rn®k 1 
8. ^r f^i _ 5iw (kk kw)-4k ^ ^k° vsttk's 1 

a. i8o° (7T. ®mtwtrr kc^lfi® kk 1 

*>. tk wtg®tk <Ft?R?rkt ktk cw ktTk 1 cw- ic% ^rtg®tk tk fk^k kr#® ^ cw kftk 1 \(t% wtg®tk tk 
^®c<i'S k RcklR®^ $,c<i «k 1 

8. Rtkk®gkflRRk, 1 

wrt kt®k rw kfem 

i. kT#s tkk^Rtk kt®k kfelT kRk Rt I 4WV WskkCM kkT(kk kRtk^k <im® kk I 

;>. tk wHkk^tR kr®1® w ^Rkkik kt®k rw kfekl kck ri 1 
®. wHkk^i^ RKRkfeiTkRk Rkck’kk RRf<f2®kkRk 1 

8. tk i <t-$ft° cr. ®mktk 4ki ^ wr?r^iT?r Riwk w kk 1 

i. 2Hg + 6 HNO 3 —► 2 Hg(N 0 3 )2 + 3H 2 0 + NO 2 + NO 

k. C 2 H 5 OH + 3 HNO 3 —► [C=N-OH] + 2 HNO 2 + 3H 2 0 + CO 2 

vs. 2[C=N-OH] + HgN0 3 —► [C=NO] 2 Hg + 2HN0 3 

ktkk^tft 2®kk wv feikk 


ktwtft(Hg) 

V^1k5 (bd% ^R) ( HN0 3 ) 

t«IW (ioo% ^R) (C 2 H 5 OH) 

i.c? sftsr 

ii kkr 

i® kkr 


k^® £Rt% 


i. 4k#kkk (kktk-i) fRktktk® krkrRttfEk 5 ' ^Ik^biRk® kjk 1 

k. i .< 5 - >srr 5 T 'srm^ifr ^rf^Ns csr»m^» v£|^-° 3 ?p=>^cf ^tc^T ^ ^rtvsTrt ^rc^r^r 1 (RfRtTRRR# 

cktkt cRkt rkr 1 tkf ft’fww ^ri 41® fRfCR kjtRnkk RstkRt ktck- 1 ferek ri 4 kR ri®? k?kr ktk 1 
®. kkkck (kkk-k) i® kkr kc® kjk 1 

8. kkk-i 4 r^rrm<m-°cr. 4^ft® 

<t. ^r^k®tk kkk-k 4k ®hrm va° cr. ^ ^§® kkc® 1 

fc. w ^®k R<HC-sl<) ®MR^ RfRt RhjC® CRktk ®kR ^ ^ 3 f 1 wR-i OT*ttC® ^ I ^ ^ ^ 

kferrt ’Tikk® 1) 

s. kf^rR ^r?r c^lrrr ^it ^ ^T ®rfk 5 rtwtrr W1 ^[®¥fi c^r ^t c^ ^ ?rNt® ^ 1 

b-. kk kf^?rf g 5 ® ^?r ®w c#ik ( 7 rN ^ 1 tk kfeik w 1 kfertrr ®fr 

$,g<i va^ ^©f^^rsrfzqt 8 o-s<?° ct. ^ ^k® oivsTit ®[ik *r?r 1 c 5 ^ ®rk s tra' 

^ c#M wM wkiwt^T -iMfws ^c?r ^rtw 1 kk ferm ®r ,> mM b -o° ct. 4<t ®w tk 

*k?;k ,!> i | 't®fi <! 5 1 

;?>. *$m c^rRr ’frsTrt^' 1 

io. twfcr 9 flkfe#t^® ^ 1 t^k® ^ c^rkrsM 9 fk^k^^rtw 1 

ii. ws’ra ftp^R ^ 1 ^ 9ftfk ^’'Prtiw ®^ ckkRM ^k kk® kf 

wkwkk ckk <RRk ktwtft ^fi=iRw 15 ^rkvs kfwk ^ kw 1 


kktf® c*tM «^fG® ^ 1 



35*C 


yo. irtwr ^ri ^ ^tcr ^_^ 0 ° cr. ^RRtRtR ?R<m rrr® rcr i 


55°C 



feg RtRRtft RMIrhT; 


iS> 


CRltg 

y Irrrr-r ^r ?m twlR-i crir rrir rrr t^tR ^turirt RRtRRR ug-° cr. ^ <t(t° cr. rf® rcr i i°-R° cr. 

RjMRMT Rlfec^l CRRf t^R ^stRCR lR2|R R5RTR RRR RRtRR ’RfURlRT ^TT'GTTt RRR I 

y r!r Ir^rr ferf rt rr ^®cr rw crrt rt crrt uw wurirt rrsrr® ytR 1 

O. '5)1% CRRTCR WT$R '§rC°1 'sd W Iwt CRt^ I i^fiJ 'STt^ JftR ftc?l R<pRfik<P Cl>C<P f^R® $,G<I I 

8. ^>RR<R (7PT Rf RCRft W^Tl^T RMftwG CStCR^RRt RRHRR%RR W ^RI CW- lRR«tR ^Pl=1 fawG, ... I 

rINrr wiws (RflRBR^RR ^®tr CR3RTR rror f*wr wb rt rrr rri cut rtrrir wr rcrc^ 1 ) 

UfRsR-ig 

wt^rat m-% fR®^ RttSjR ^!rr rtrrr rrrIr 1 ^ cRf*t rr^r^st ^ririrsftrrrsr^r crrrt ^1t 

RRG®?R ftferf RRR 4RS. RlRR^R^RR G^mslTT I RtRRtfT UlfRR RCR RgRR^f WT f^R I UTfR Ja<IG*1R tUR C®£R f^R i3R° '®T 

RRRtftR fttwr crcr wtRRRRCR rrt rrrt® w ^cnftR 1 

rtrrt ye $rt>T Rtwtft rrr ^® ^t cut ^5i?r rtr^ir rrr ^ v®ru Irrir rr^® rIr crrr uifR rtcr ^®r <rr rHIw 
rr 1 RtRRT RRRRftcR ii Ww\ RttSh 5 4 !rc®r rcrt RmtR 1 Rtwtft gftf® w Rt crrrt ^® RtfR tuf^s f|R 1 uttR -p? 
rw® wm gR^rittr® ^ wr f^RtR 1 rrr urtR Rrftf® ycR cur ^®rr RWtft fRfert w rrrrt wi RitSjR 5 gftw 

^C® ®lt 5 1C 5 Tf 1 
ulM-yg 

wrsm <to% ^r hi^4 1 ^iwtft c®^r ^tnc^t ftferr Rt 1 ftfertR wv wm^ ^®ru 

fe® Rf fBRT R«lRt ^sfU ^bIrCR (RTTt ^ ^®sRt C«tW RlTT I ^RRl% ^ W U%TtR RtWtfl' ^FlRf^RRt C^TtR fcsfr ^CRt 

(o.vsaft^r w U1CR) RfWtRRf 'SB^S CBt I M% 4R «ltVRtt®^ RIR5H WCR R 55 TtR^T Ut'STTT RtCR I 


cm ^nt&, Pb(N0 3 )2 

U^® 2f e f#g 

iwreR c^ft c^ft c=^ ^f fRRR (Rt, ^RlR W IrrR tUCR RTt®^ CRBT iRRH 

(Rt I ^®tBm R<H<n5c<t» JRtR tUR iflR?. RRR R5^o SfTf% W UW Rf W ^5 C*tR 

Rf ^R I RRR RRT® R^R® RRR RR^ Rtt®^ C*1R RCR RtCR ^iRt ^TfUfR IwlTRR ^®RlR CRR R%5^R RtRf OR*Iff® 

UtCRR I JRt C«1W RtlRCR Rtlf^T® CRW Rlt^t- ^R RtRt^lRW CRtCR 'SfRCR U1 Ir 5C4<I C^fttR B^W'f RRR® RCR I 


cm 'aul'srfc'D, PbN6 

M*ltT/®Rt^Rg 

i. RtRTCRRtR (fettR) URT<fl t^jR WTCUlwRRf 8.V I 
y tRf RBrfRCRtSR CRR R3R " 3 R 1 #T®R I 1w RStCRBCR ^ ^ ' lc rf^*f# I 
vs. I RRTR ^IRCRRRt 'stR C5CRCR^tRTURt^®tRfRCRI<ICR , |[?I'® RR I 

8 . tRf ^S^® RRTCRRRtCRfRfRRtR5CRRRtR WtWt^S' t^RRRCR I 

<t. i£lt RRlR WtWtt^ ^R# ^tt RRt«f I RRRB' t^T tRt "R^^BsR 4RI fRC®f fRC®ft Rc^lfR'® RTCR I 

'b. RRtR WtWlt^ CR% ^HRR®R CR t^T RtfRR iRiR'S Rc^lR'® RCR RtCR I 

% RRR CRCSTCRSr RRR Wt^RRlR, UIHr Rf R%R-^R RttR RTRRtR R^CR '^oft RRt I RRRR t?KRR RCRT CRRR 
fRfRRTRC&RT I 











































































































































v. ’life 'src*u ww , 5R^T?r «nw ^T *tE»r ^rt?r •rf i ^ wtftt5K-^i ^rru <RTb ^itwl^ c^s 

i 

<s>. ^T Wt5^t BURR'S aforf^o *Tf I 

10. Wt^^rrm <Tl HfS^r *ttt3T ^<m ^ I 

11. WlC'llC'® b*fs= ^Nt®T ^ frof?T | ^ ^ ’TW wiwf^sc^ ^lc®il c«tw Wf I 

WRRTf C^tw ^RRT ^RW'T I 

«ctlw wlwtt^ fiwlQ'o ^r i 

ib. t^Rr Rc^lR'a bVo° CT. I 

i8. *1% <K>oo 1^511/ (7T. I 


ct wci5]hi5<(-^ 1w<t (m ixiTtwtt^ ^rrc^ ^siw ^ i <im 9 r^s- ^ 

(Rt^itct *rtra *rr ^t ^pt ^?r ^o?rt^ ^fsTpiT «rtw i c*r (RpTstrr t^tw «#Rr ipRr <rh wtwft^- 

4<T TTRTt ^ «TKRF I ^Pf (RTC^t sftWT 1^ ^TMTRTBT ’PRT *TRRT I C^ ^RTRRH *I<T ^T 1^ 

f^r ’iffar ^ ^<r <?r% ^j^rc^r ^rr i 

^f^iFsprfg 

£f*Pr1w[<f f^fkrtwRT 


TTftfeimwtwt^ (NaN 3 ) I^T'SRrf^ C^TTI^P (Pb(N 03 ) 2 ) f^T mfctz 


gfefsr ,> Rs1% 

8 fiftST 

ij'b 1^rf% 

8srrsr 

S>o 

R'®1«J “=1^% 

8 fift^T 

f5rf% 


S>8 

vsvslil 

8 sftsr 

ioo 1^rf% 

'bsmr 

ioo 1^rf% 

■^®sf " i> f^% 

8 sttsr 

8o 

'berm 

'bo fsd% 


CTtfwPr wtwf^s ^iwrrt 5 tT N sRrf ^rtrr i t^r vifc«ii<M *iffa^ ^rw® ^ i t^t 4^r# '*tf^*r# fpr i 
^rftfefw <^Rr csrrp cpte- wr: wr ^rtrr f^r <?rc®^ '^rrc^r ^rttSN 5 c?rw ^c?rs t^r wr ^r?r i 

($m -=1^1% ^5jiprft?r) 

i. (fpmr-i) fsrfSr fetus'8 aftsr (Titfermwtwf^s c*rM w?® ^rh 

fsrf% ’f# 8 strsr cfvs CTrn ^^® ^ i 

(f^gg'g ^®TT ’fTfe® ^RT®rw ^r*TR^ I 

o. twm-i ^ ^rrcg-^rr^TJt^nr® ^ i 

8. twi<T-c> ^iM c<r=hct<( oi^rrfrrw i t^it <?iwwtwrt® i 
(?. c^rm i 

'b. ^^rtr -^?r c^r *tffcFfa w ^ fviRifvii5i(:<)<i w% ^atwr ot«rrs ^rt*^ ^ l^rr i *t^r ^r wtwtt^ 

01 % i 

8. w w Xtw ?nI>CC<R‘1 C^fSlrr ^W=f ^R® ^ I 



fes C=T® wfwft® 2fs1% 

















































































































feg's ciTtfert^ ^ «tl>r * 1 %^ ^ *r%¥ c*T'sttT ^rtrr ®t^r ot ^5 ^3i<f ^< 1 ^ 

i£rx ®!<t *tfk ^c?r ^ 1 wM <pit® *rt?rf| ct, (Trtferm nitwit®' 4 ^# f^s? <w<f 1 $ w® w <rwc® ^ 
^rK® "sn:^ srw*f^^?r 1 

1 w®hr ^sprfg fptN^ ’fftfw ^r?r 1 

4t *l*if®C® T^P5 Wlf>ld?d?^ wtwtt® Mt W ^ I ^ifeFF' grtlt^^sfcs C^Wt^R^^TW® ^ I 


Crns- wtwlt^ Mt ^ U ® srrat^T 8 


(NaN 3 ) 

c=i^b 'oiilPic^ (CH3COO)2Pb 

(TTtferm (Na2C0 3 ) 

<#T 

^sITsr 


0 .® sttsf 

^.o 


21 ^® gf^r# g 


i. (fapt?T-i) ^o <#T fe t^K® i STT5T Widest ^ o.® sfTsr (7rtf®nT5T CTM ®twtw 
fsp'tft® 1 

;>. ®m(1wt?r-*) ^o^fet^K® ^'Srrsr(Tnfemrwtwit^«i^T®iw1^*n^^i 
®. twt^-i ^r wr (^^■npTT«f^ 9 i^^ 1 

8 . t?F%r^?r^rft® «^K® ^ 1 r*l¥H<rwt®^^T<Q^t?r 1 

<t. c<mict<i ws^iGH ^ 1 t^rawr io% 1 

t%8J8^ (/^TbT I 

Py«7®/«7 «v;/isr/$^ 

et^® sf^r# (?tw wtwit^ ( 9 f^f%-i)-^ ^ppr 1 ®^rtw c*n&- 4 <r ftTrpofa ^rc® ^ 1 
(MlfiH (C 6 Hi2N 4 )202 

C^lI>H (^R^T C<t>jviC§<1 fa# mm ^^STrr frtTT I t^F I 

C#® '©<^8 

i. i.H I 

*. , #rc®;gfafa 7 ra‘ 1 

®. 8o° (7T. (fa*f ^IMtfa® ^?T I 

8 . tsr ^oo° ( 7 T. ^t^rsrngirr Rc^iR® ^ 1 

<t. fa2’2j’t¥C c 1^ ^tfa 8ioo fa^fa (7T. I 

*>. ^FMfawd5*| CW?[ C^tt *!%*[# I 

8. 4# ffa?T ^rts^t C#t#« t®% W® 9 rtf% I 
l^agg ^t^tfw xst^rsnwTrr ^twr, ^wtrmtrr *ttw*Rw e r^?rc® ^ 1 



i'sr ,> M% 

^TT , 1 W% 

®o% Wtt C^lbH (C6H12N4) 

80 srt^ 

i 8 srrsr 

’fm (H2O2) 

i(?o 

8 c? f^r 

<ba% wtt ^s 

®o 1 ^r% 

— 


— 

W[ 


t%858 33®<£® C^lfviH ’ft^'al^l^ W® ^ I 

^tt ^^[ic® s|<s®^® c^wrfspT ^rtpra' ^ I 

£fg® afeff^t (i'sr , 1^%)8 

i. i<fo W^r^l^C'SfH < Tt^t^rc® ^ 1 

w5Ff^8o£frsrc^iliiH w®^^sc®^ 1 ^wair^R^tit ^° ot. 
®. 9 rt<r ®rwi>&-^ c^ll^H ctw ^ ^ ^p5t ®h<i<i® ^ft®c® ^ 1 




8 . *ta C^fSlTT C^fSlTT 'So att®^ CTW aaftt® ^ | '®H<ia'® aT®Fs ^ ij<IW< ^ta^Mt 'So 0 

(7T. 4a ^ I 

(t. 41*1^ OT*ffcata aa (?-8 lal*® al^G^s $,G<I I 

'b. c¥rwl«fewfaya®';>a%carafe®^cai 
8. J feir c i1^' ^rt^Brg' (^5* c^tt^t) ^u?r ^rrc^ i 
v. war*fca feiMa a>ca ’jfertca 5 ’ 'saar® “sra i 

;*. Tfefe ^aatala wtM afeataa? aira w^aasar®-^ra i 'S'tatipia*'slca sttfia* ata^H i 
*mi*m 8 affe-i 

tat w 4ai airst atraa ca^ife ata wants’ fc®it ^cafer i aaaa acB? ca ^icw ata ^rant® ata^® tJ^ifer f^r 
tat aaltat (t aw?r aatcat w atca) i tltc^trsn ata w^tts-4a a% aacaa aw a^ar® atw I caw® 4t catata war 

ata ^ft^a aa? vo% ^'SHt ata^fta fer aaT®*T ’^'STIt '5t ffe *TT I 4l®taaaa I 

a^® at# (^tt at%)g 

i. Ci^llfe m\ asar® ^ I 

;>. 4a# fetca ^itastwR ata 4 ^ 1 ^ fe® ^ca i 

«. wtw^rtw w^ttfe cattasars^ca 4aiafe®'^ra i fecta^srtawt *<?°ca. 

8. ^<#4a#aaa ? ttwattw^atw^ta^aat4t<? o ca.4a1fetrcai 
<t. %a%a^i fetalt®as4lfecatta«twaw4ai1afeta^aal3rrso o ca. 

'b. gatitaaa' atra ii-^8 a# cartfe®aca i 

8. at# 'atat catferta ait a#wct5a attar afafet a?ar® aca \ 

v. p H raatcaa' atfear sawa 4la#1t afha aar® ara i tfe® a^tas 4fe ttaa ## aa i anat 4fe caaa 
Rwk<i>w asm aar® caa at i 



h (CH 3 ) 2 C 0 2 


4®a a^ft5 rw %§- vst cafe#arwta cattrta i 4#b-^° ca. ^aatata Recife ^a 4ai t-<? atTatsftr® g 0 a#t 
aaa atct i 


c#® ©ata# s 


i. fet 4a# attataa#ttatws arwtatatataafe ^ wskaka <u<i^vs ^ i 

t^t ^a# alat ca^TPr aat<fatst wf, m, ^ ^ai atatai H 2 SO 4 ^ t^trr ^r 1 

o. t^r 9 nfa^sa%f®^?rat 1 
8. ^t^rsnwtrrat^tflrn® ^c?r^trtcsT^ff% c ns 1 

<t. a^t° ^awta war t^r atlaa ta^ atatt® ^ca 1 
'b. t^fa aa^ i. iv ^ai t^^ptaa af^caa (tvoo la^ta/ pt. i 
a. t^t wfattt®a 0 % caw wlwftttsa cror ra% ^Ha^®a 1 



V. C^fl^TsT, S^tTT I 

t& ,> R 5 i <? rs 

^twfcr ww?r ^ ’tmr ^rtrr i ww?f wlatf ^pr^s w i cw- 


Ptm 


fms^rn ^pp® 

WMI(%) 

^itfmc^tm 

H 202 (%) Irnlm 

i£|1m® 

^ 0 % 

Oo fmfm 

(fo Imlm 

H 2 SO 4 = *.<? Imlm 

io-i(?% 

io% 

io% 

HC1/ <mwtm = i 

rnmm 

io% 

io% 

H 2 SO 4 / CWt^T = 'S 

io-i(?% 

io% 

^ 0 % 

HC1 = ve- fifr 


% 


i. (CH3)2C02 

-npr H 2 O 2 ('Oo% wm) 

«. (H 2 SO 4 ) 

<wifo8 

^mr ^ 0 % wrtwt^ 9 Tt^ «i3ii$v!s ^ pm toft 1 



feg Pt?T 

i. 4 ?#twftm (to H 2 O 2 mttP 'So ftPr cttp w %<t fftrn 'sh«hi'o mtw 1 

i>. fefi# ^pp pftar fe ^psjM <t° OT. 4 •TWl^s I 4?m C^fSt?r C^pfSlTT *.<? C^rPT 

I (? 0 -io° (7T. I 

8. W'tmfepffij V-^,8 ^RW'T'^TC'o I 

<t. PPP fef# *#<ff MHlfa'o w Pttm ^CP I W*IW PPCT P# 4PI *Rm *% (TTtlwrsr ^4wo3« 

^twi C^® I 

>i's<i»'ofo 

i. »nn€ ^ «t=r«iw c#® 1 2 ( 1 % 1 

*. 2®fer ^TSRT ^apf 4PI f*wr C«^ ^ <TWC^ ^ I 
«. '5o°-'S(?° G T. ^ WfePtlm I 

8. V'b 0 cm. ’®mtsrl¥Recite'® ^ 1 

1%*f^7f#gy^tg 

2j<gl^s<i mrnm fefc^m ^mterr mfp ^o° cm. ^ Sc£> mtm 'Spm ^ic^ >icst mm® fefmjr? ptfmc'® ctg t ftc'® $,c<i 1 



(Main Charge) 


* 5,8 


cm&, KCIO3 

333 33#s 

^fsrf^trrrsT c&i&fc #rt 3 t 3 f#ic<i 1 4 # Rc^i^ wtl# 3531 ^® < 1 ^^ ^r 1 

^rtSRTl 43# 3im53 3mn C3135 #1 C3l^® #3 I 313133® 43# 3# C3135 43? -sfTsr #tl33t3 (3^# #331 3t3 I 
£|$® # 11 % 

i. 43# 35“ #4 f#3 #t3 ^sr:# #1313 #3 3t3l ®f^3513 Cofi^ 3lW 35# #K® 1 £3m® ^3 I 
®. WS 9 ^ 35t##T Wt^lM 3513 C33C® 3£3 I 

8 . 43# 1*F#13 C331133 3t#3T33*# ^#31 353t® ^13 I #tf33T51 (3## <#m® «tM ®R3 

^^#^3W##3TiS13l^3 I 

(t. Wg3#W3t^3l#l#W#^3l##^3#t® ^!3l 

b. 43# #1(33 #33 #t3lt#l ^fel3 #13 ^5^® ^13 I 4#t ^13 #113313 C^# | 3Tt133 35#3 3M RC3C<I 

4fi> #313313l3tfl ^13 I f#W #tf*f3t3 (35R3#3 313t3l 33 I 
S. #1 #513 C#T 'S'St 3 5 3G® 313 431 43# #J% #13 CR3 3t#5l3 felt <MG® 313 I ?31 43# 3>(,<!>3 (3# #13 
331^3 #4 35311® 313 I ^ 3313 333 3^13^ ^Wt#® 353l3t133l I 

V. ^t$lWt33l3 3°33 i 3 3*3 O'® 3C3 I 
##3 33#'? 

■ 55 ##? #tf*t3t3 (3331# (KC1)-135 #lf*t3t3 C3## (KC103)-4 #<l®3 
?3f*itt3%? (i) 4# 3131 C3313 I 

(3)4# ^5#®t3 C533 0®!#® 33 311 

£|^® 213#? 

i. 43#3tS3 333 #11%13 Cp33l# (KC1) 432 ^ ##t3 #3 #t I 

3. ^3133 3M##33> 4l# (H 2 SO 4 ) 411® (3133513 ®t13t#133lS3 I 
®. '5#3#3ftsfl 3533 ((? (3# * o.® 3l3 * ® (3l3) I 

8 . 13 ^ C3W-43 W351#53531 ijt#331331^3 431 ^if'# #fvHlW3 313321313 W I 
(3#? #1%® C3l*T 3Hl® C3#T # 2 #^ fac<m 31 31135 I 

<£. 433 i3 C®t1#3 33#tl335l^333l3fL; 533 3533 I (3# 3t#3 i3 C®t#3 3T#t# 313313 35133 ®13 3tf®# 3# i 31 3 
3# 3333 ## #H® 313 l) 

b. 433 33W 35313 W3T 3sifDc<^ 38 - 'S'b 3#1 <313 #3 431 #3 «1#3 C313 Wt3t3 <ff 3513 #3 I 

S. ^8 - ®'b3#13l303‘#l3C3l3#t3 3533 I 

b-. ( S3#3t3 '313 3W £ff$ S33#35 f# I 

is. 333135 35S£fc 353^3, 41# 3W*t3t3 (3##, KCIO 3 



#4? 3#*t3l3 (35^5135 3W*t3t3 (3##-4 3#3# 




KC1 + 3H 2 0 




KCIO3 + 3H 2 


<?#g *l*hfc>0® 2W?T C^t^E' ’#^0 w RR I 

Rig? lilt RtW I f^fst C^5t^lT?r tpSf CR Rlt gWR I 

w I fey 1*1 i$d$S, NaN0 3 
%Rgtgg 


ttR 

RggR 

(TTtferR (RRTtt^/RR (NaCl) 

<fv.<f aftsr 

gltfitR ^Irs (HNO3) 

'Js'S sftg 


cRfertg (^Rtt^/RR g^ RtRr rrrs 
i. R^^R^mi 
i>. Rs 1 ^ Wf I 


wt ^rt^iwtw «im ^ flife#r Hrr r^r ^rtrr 1 
SfRtlS 

i. ^rf%srr<^ ^rfl^rw' sr: s ^t cmf^rTsr ^p=^r< ^ff®TC?rf^RT^1 

RgcRrgRRgR^gttfiaR^ 1 %wut^s^r 1 

v. i£i<pfi 5 Rpr RR I*ig*i fefRtjCR 'of’T $,g<i 1 gl$Ga<p RgT gfR egR Rr 1 rRt rw Rig ^g° ^Iris 

rr rr ^Rg ^rtrr '^gg rrr RT^R rr 1 

8 . <u<i 4 >ir*i ww rrirsrit i£ra# tpjh gjgRg rr rrit rr'©R too rr 1 
ct#§ ^ rrt rr Rg Rs? rrrr Rig rrr eRfeRg rt## fgR c*rm rr 1 r%r rr Rr 1 

Wfalt -fl$&, (NH 2 ) 2 C(N0 3 )2 
rrt gRi%g 
M*f§ / rt!r% 

i. 4 Rlt RR R*RR RRSf, Rl^gR% 4 RltR' 1 WRR^t^R«’l 1 <l'®Rrgr I 
r ^r#IrrtIr^r rr rr 1 rr ferc^r rr rkr i 
^Rgtgs 


t^%T (Rg) 

g1$15<t> -il^E (HNO3) 

Rig 

ioo affsr 

iog- fgfg 

i<fo fgfg 

(too fiftR 

'SOO fglg 

(too fgfg 




i. i<?o fgfg rIrtrrt ioo ^rrgt^%r RtRnRtRg%f® rrrrr i 

r R*ffcRg^'s R3 Rr Rr ioe ftlg gftfitR ^Ire %<r %<r ggR <?rM rr gggf& 'swri'o ^nw® rr i 
«. ^^»r®Rsi1%^rtRt ^st 1 (t^fRTtgftQfS) 1 

8 . rr^ g^lgfg^ggsg 1 

<t. i>r$T ^riR g-ffeg c<Mlfa'i>grR3R’iwfeN^g^g^R wrcrIwrr 1 

'b. fer=# fspBR RR RsRrrRrj- RtRtRT «Rt£R RR I 

8. ^tffRRtR^RRR^tI rrRRRRR 4R^RrHRW%tRR<1^lM« WRRR^RR® RR I 





Rfhns oh-h-s><? 

(to sfrsrt^rr^rft^^ft wr i 


^•RtRRRRRTR rIrrr 

t^rat (to fitrsr 

Rtfa h<? ftt®r 

Rttlr^ (HNO3) m.g- 1 Rt®r 

£l^® 2 ^ 1 % 

i. *rtfjfao crirrsri^ i%r 1 a<fi'»'® at^sar aw rtsf®R caf^ i<? rrr c*rc?tftsT 1 a^ 

^^■®<h ^mtwtrr %r (?$%ir a^aia ’®mtsrr tt*r $° ca.) i a«wa rirR^ 1 

;>. «Rt %r %r 1 r£Rr attire ^las- earn <t>c<i 1 VitR w wu 5 %rtsr 1 feR c*rr fafa^ woblVitR 1 a^ 

$R 3 R! 3 #R ('S< 2 -- 8 o° CR.) I lR£Rf& % 3 W RtRT R^ *m <K<)fe =1 I R^TR fw\ fcKRR RR®T I feRf^ RRttlR RftR 
RCR% I 

«. lR£RfiRa ’ffea wlft'® aartRBFiTg^R^ cara ta%itR 1 «f^«i 1 

8 . g^# f?pSlR RFR Sit'S (RSRtasta 'SR^fa® ftttl%ltR 
STIFFS ' 5 ft 5 rf aRst <t>G-?IG% I 
R'®l*l R 1 #^? RRBf RRif^ 

i. io RRRRtRGRa'spRJt^RWR!' io (io%) « 1 R (i RRR) RT^'QTTf RWBWfes RJR I 

;>. aa*^ ftpsia aRia® ^gr 1 

«. i/o rrr aitEr^ crir rrr R=feR c^rtf^s at wt rw $. a^r crgr aca 1 
8 . < 3 aatafa%ta rrrrmgr« aRtf® aca 1 
(t. ifltlt ^CR 'STtRlTaa t^%r Rtto^ I 

57 /f®T-f® 7 W 

aftoiT-t^aT fcsff rrg'® t^ar aTta^ ^m'® aa 1 t^r afcdjdJa crr ca% 1 t^aftatT-f?!Rtfaa ^ai 

^rf^St-C<Mfew <1 RTRRfeR# I 
M*ftj/ RRtR% 

i. tRaWGRRiaRat^Rtlwa 7 #^ 

^RRt" i 8 'b-i(?o° CR I 

«. WGRR’ R^R RTR RS<m Rat GRGR RKR I 

8 . amferftata rtcrrsrrrrrgr aja 1 

<t. aRa t^Tco c^R ^Fta (RRT ^Rt ^?r ^R t^T RCTfe'B RfR, wtwtRrat, wsrtt®. Rttwflt ^ IRr^r? 

'b. fMR.fiR rrr R%»rtRt 1 

^RRR? 



RNfR^fw i£|f 7 p 5 (H2SO4) 

at^T 

C3,oSrtR 

\5o SftR 

ioo IrIr 


sfa#? 


i. aftsr t^R?rr'So sfrsr ^ 1 Ri®R RCSff SR «RT«tTR IRri^ ^CR ^Rl feR^tR o 0 ITT. ^R 

tRc? RlRT^® ^CR I iRF gCRR R^® aRCa RlRa® RJR I 

ioo IRRr ^TWf RFfR CRlR RSRT® “5RR I W®?RR fef^fR ^Rf? (aftR R®) i£|R R® ^CR I 
'5. fRs^lR RRR C#® RTtf^CRTR? t%l RRIRR BfRJ CRRa ^Rl^® ^CR I 

8 . RlR^'feR ^RRRt RRRRf I CRCRjR R^st(Wt^st RtRCR) ^®RRfeRl^ ^R#fRRRTR RN^s 'SRR I 



38 

<t. RR?Rb RSFs CRR Tjjfrg- ^RftR WRWt 3 R (C2H5OH) CRR R?R^b RR I Rt?®t-t®%l ^t%T 

^jhc^Kw ja?l«'® <p' 5 ic'o rr 1 

*>. ^r® rpf rim cm\ t 3 f ^ 1 t^r m\ crrr r?rr 1 rrrr Irsr Rt?®t-t®%T 1 

8 . t 3 TCR tRTtR WHWR'I 4 R RRRT®®tR c^® RR I 
v. TRiig <srRb rr 1 
5 s>. t 3 f RcRR<t> 1 


^$r-c^fm, c 6 h 5 no 2 

RRsr ,> M%§ 

®rrr§ RjtRRSfto® r^-wIsm r^rr^Irm^rirrjm rtrrr 1 


RtR®^®R (H2SO4) R®®^ ^s (HNO3) c<mRh (C 6 H 6 ) 

(to fsrf®T (to R® 3o fsrfiT 


^l^B RRt% 


i. 

3 . 

O. 

8 . 

(t. 

*>. 

8 . 


R^® ^iRSfeRRRtR RRRPF RtRR^B RR<B RR I 
4R® fRRR (to Rt®^ iRR '®T W ’TIM R*R I 

i£|RJ> <K3 (to fsrf®T :3 Tl°l[^P'5l?l<f i R$®<p cm RRR ^C<l I RTRRR 3<?° CR i4R Rob RR^b $,G<I I 

rrrr cr® cRr iRRet-iR cRR crr rr 1 


feR C*R RR R<t>R®C<t> W RtR CRR RfRR RRRR do° CR 1% R®Rb 3}R | 

fe® 3° C<mRh CRRRRR I ^T^T ^TSITT f^TST <5-o° CR RR I (f^gjg C<mRh ^ RPTR 

®f*f§ CR®tR (RRtTR RRtRT tR®tR V RsRlR Rf*® 3R l) 

feR®R ®RR R^®f-c<Hfew< 4 R® m (RR 5 f|W I 


4R® W ®fRR?R feR®W (RtR 4R® ^RtTRR RtRTRT Rt®T-C<MRH R?Rb RR I 



0 L * 


»T 





Acid Mixture 


r of 


®RS RtQjt-MHi'SH (C6H5NO2) R^®> (RRT R#R) I 

IrbR RW®'? 4® IpRTspR* R§R ®Rb R 3® 

i£| R^iIwb c<l*i1®fiC<I 5 i3R® ^IRls fejRR >i^m> OTRRb $,g<I I 




^afR 




H2SO4 

HNO3 

Rtiw Rt® 

(tb-% 

3 , 8 % 

i 8 % 


^l^B RRt% 


i. 'bff sftR ^Irs®I£RIrr 'otRsflarf $(t°C ^iWs ^ 1 

r ^ 'SfR c<Hf®tH fe t^r <^f®r <^F®trr r^b ^ ^ rw sja \ fsijrm ^rRRwr 4sr® f^r 

vst RT^b C^ 5 R TZFCsft; 8 o°C ^ R CR ®IR (RnRT R«Rb I 



RV 

R). RR® ^Pl'is IrNCR UtoTt C*lR RCR CRCR lR3j*lfi5 RRR Rl'bG'® RC<I i3RX C*TCR i4<p 1I5 SjRtR RT IrIr^-NR 

RtRKRTWtRWRRIR® RCR | 

8 . om\*\ l^rSn® wNTcrrR ttciiT-c<MRH i 


.Temp: 
fenzine/25 


© .. 

Benzine Max: 



V 


| Ice 


Bath | 


65gm Acid Mixture 



Nf : ■ ® 


Layer of 
Nitro Benzine 


© 


Layer of 


l 


77 

Acid Mixture 


y 


Layi 

N.B 



Acid Mixture 

fes RttoiT-c<MfeMR (C6H5NO2) R^r> (R#?r RR^) 1 


Ircrtrrs 

^rcrn? ^rkr rm RttcJf-e-Nfew 1 r^ cm\*\ )rrtcr rtcr- i 

i. fercRR>% - v.(t% CRffeRtRRttesTWtt®' (NaOH) (?IN ^^ 1 

r. 1 ^ 1 

'5. rcr wNteRR R^rt 1 wtRtwR RftRRRRtcR, tN tR nm ^rx n%n# 4RX WNRRStR era's 

^ 3 R 1 


T, C 3 H 5 (OH ) 3 
R^® RR#? 

i. (?(?°C ^T^rsrtwtrr RtRtR £®r rt Ir-cr* ^s€ rtr ^RtR RfR?® rr CRtfTrN Rtte^Wt®- (NaOH) nRrT rr rWrrIr 
(KOH) CRNra RiriRr r^r>rrT rTr i 

R. ra WtRtN RT R'SRf RW tN Rt^tN® RCR I 

'». ^®RRfi> CRRf ^XRff R>CR RRX 'sf WCRR t&RR 'NRC'® RICR* I NRNS RlRR CRRf RtRlR 7>lk'® <I)<IR'® RR l RTS 
RC 55 ^rRr(C 3 H 5 (OH) 3 ) I 

CRf& g-^R^4®tCRRlRlR^®ltRf RSRf RW NaOH Rt KOH CRNRNR® RCR I 

^##r, c 3 h 5 (0N0 2 ) 3 

RTRtRR® CRN N#Nt# RRX vgRRtRNNstCR RbRtRRfT RRX RfelRtft RRtdR CNR RN ^RNrR®R I Rtt?$T-f?fRtfRR RRX 
^RtR RlNRCN tSRNftt RCR I 
RR[R#/M*f§XS 

i. RlRrfejRf «tCR ^RRffR® Rl^T-#RtlRR RtRRR RlR# RRX ft®Rl^ feR RXCRR RCR RtCN I 1 r*¥ RRR t^T iRSRT RR ^®RR 
r7D*i RICR* I 

X. RTRtRN® tRT ii°-ys°C RRRRtWtR W($ RtCR I 

R>. RltRN® aR%T RR 1w WtRCRRRR (C2H5OH), t^R, CRRRRR, Rttc&t-CRRfcR RRX #R® £®CR 5%f® RR I 
8. ^FRRMR RCRI RtfR CRNR>CR ^RT RRRtRfRCR Rt'SRtRtR I 
(?. "iRlR WfCRf^N ©R^/RR^ I 
'b. R1 r[r5IrN CRN RRCR tN tRCRtfW® RR I 
N NRJlRT RRlC^ 'RRT ^Rf ^R# 'stN StRR^ I 
b-. tRT iVo°C ^sfRRtRtR RCR’lfi's RR I 
ii). ^RT ^ NCR (RC^FtlR® RR I 
io. ^rtM ^RX Rf*lJR RNCR tRT RCRlfe'® RR I 
%°C ^sfRRtRtR tRf tRCRffe® RR I 



i^. frf# ^#R®g i <RFtg <[wd5?i ^rtgg®, cggg grig ^w l^gRrRr wg ^ggt cggg 1ggtgi#g *rtw 

fggtgtg wg Rc^iR'® w *fftg i 




i®. WTW^tir iooo - Vooo fgSlg/CT. ^¥^TW^tTT Vooo Ig^/cg. | 

i8. 5RjWl?f t^T ’life tgev iS® glt#t-#gtf#T (TNIeg ® gifgg i ®Mgltd|T- 

%3Tt1^T I 

is-, ^g# gtgiw fH wvtrgg tgg aMg c^t i wr gwr giM, gwr *rar, gfg gfg ®tg ^g?, ^trc?r wut o^it 
CW I '5T1WF®' Cgt%g gT®tPT g^F® gjg i£T^X CTlIwtg WHCSrlwU $gC'S?<t>*legg gM giftg#g 

^giWtg fe® gw «rs|g| Wtr?F5Ml^ *ttg gRRF® fos gcg I 
yjj. R*d®»®t?r^naFi^ gp® gttg i 

is. fgsgi' gtt#tf?igt1#i' ^g?. ^$T g1gtge*f fegtgtfSw %g|^rggg i gwfcglt ggg wtggR3gtg g^wg ggt 

i gcgg^miirr ^,o o c >^1^ ^st i 

iV. W2®«fs gtt#T-f?tgtf#T ^*Ml>M<V»ttg C^t*t1%*r# I 

is®, c ^gg Rcg’igg ft®ft ggrcF® wf^rat tgr gsjstg gsgi*® grf^ ^rggi grf^twftg frsit gge*® gtfg i 



’#srf e f 

fst^tfgg C 3 H 5 (OH )3 

f Wt 

gltt^ (HNO3) 1 *tt? b(t- -Vf % 1 Vf % >\<CbCW ®k 1 

if 

^rfg#fw (H2SO4) 

^.f 


^.f 0 1 g 1 % 




i. 4g#1gggeg if ^HN0 3 fetgMg#gwgtMgNe® gcg i ^ggMf°C 4 gtto^ge® geg i 

g. t^Rr ?m gg.f W[ H2SO4 %g ^ g^RF® geg 4 gg Wig® gtW® ^ 1 ferc^ ®HgM gf°C ^ 
gWg® gjg 1 


®. wrc®' ^rrc^ f^rc^ ^t^rsrngt i^.°c ^ i 

8. fens - %g %g fttgtf#T c^rr^r ggg® gcg ^ gtw geg 1 ^wtggig feresg ®mM io-go°c ^g gegi 
ggCRg«tg I «f 5 WJt'5o°C i£| Wt^T tgf | 

CTlt g- grig's fo-^o°C i£| rafe gcg I 

<t. ^s# io-if 1gt7#gi^sgeg 1 

s. R<hc<i<1 1 

V. «|I®I5'S» ^ Wim WC® gW I 

ss. ^'®H^r?r ^1w ^ gtto^-fstgilgg fggm gg ^wt# *r?r 1 ^wr?, 1^c»tm ^tf® ^% 

csTtfert^r g^r ctw ^f® ^ ^w=r gt p H %r ^<[®f ^ 1 w gr 

^tg CTlfentg gggcg^ ctN gsgr^r ggsl^ g^ggr 1 

10. 'csrfsr^ <? 1^ii%gt^R^-1ir3Tff%^T ^rrtgg 1 

11. gfgm^gt^T if tg^rntfgg'srcgr^Rwgw^s ■gt^g 1 



0 


^ 

Mixture 


(■ 


4 s 


Z 5 Gml 

Water 


fe s gt^St-^rtl^g 21 ^® sr^r# 


eg# s- gfgt^f wfggigl^Ftggg^lg glgwitgr wwwot^ fg&rr ^rg^trr gN{F® ^ 1 cggggf^gmi^i 




'DO 


tvtntr-fkm, CH 3 NO 2 

tsr (C3H5(0N02)3) ^r® fat^iR® ^r, wm tsr rc® (<m ftsit m?n® *rtft 1 tsr 0 ^ 11 ^ 

1 wr^« <u<r® mr 1 

i. tsr ^r® arc# wf ^rm<f 1 ^rc®r <£&$ ^foc® 1 tsr ^rmr® 

d#f wmmr uht ^rtrr (®w <uf®^ #r®, c^rt m<# wf ^ m=r wr Im’spmr rc® 

9 Tfc?r) am arc# osts#^ ^iwr Rc^ifi® w ^n?r 1 <mm oiTrt^'^T 1 

1^?Ftw 1 

®. mi^ whi CT*rtwr r?t w®w >i®<t>®r ®mm ^m® ^ 1 

8. m <7tff*rfa®wr M?r^rtrr 1 t^wtrr *t%^ 1 

(?. tsr oi'S'?rR 5 T^ #fm, c%> ,> rft® f%m mf¥i> c^rsTrlw fe?r Im’spmr ^Uiwf ^rfrr 1 
®. i.cj. TNTsWR® 1 

8. t^RT ’if® 2|f® Cm<K® ^00 / CTC<t>® l 

v. aiw arc# ws'GmcGIC'M ^rtRtwi Rc^lfi® wt cm® *nra 1 cw § wlwft®, 9 Tt?r RDX 1 
k. ^ Tt®t1w 'st^tsnajtrr ^IMtft® mr i ai^sm ^Rf ,> rtf^ 1%? ®mr ®mrtrr mw’f ®m® R¥ i 
fifarars CH3OH+ HNO3 + H2SO4 = CH3NO2+H2O2 

f^rmr (CH3OH) aife (HNO3) aifSns (H2SO4) ^f®T <rt*f *ttft 

i'D.tf fsrf% 3,8 fsrf% ^OO fsrf% 





feg 2®f® 

£|^® £Kt% 

i. amftfmim<i y®ef^mtfi!^aif%wftt 1 

3 . ®rnimr 3 e°C ai<r cm*r ^s? fmrnsr 38 cmt 1 

®. are# ^rnmr ’trtot ^ aii$r® ferc^r ^.(f f^r f^rmr ^ cmt ^ ferm ®rniarr <?-io° c ^ mm 

1 (#f ®mt®r ®<?°c ”iw ®wR<M<ifD ai^^w^'ntM^® i) 

(?. \oo 1^nif^'5R?(Ti>l% l 

'b. R^lc^ ®«=ic^c*f ai^# m felt rw i frRT ai^# mr 'fim ®r ®tw (^lt ^rtw 1 

8 . *n%r mi fe sfr-s ®<wc<t> 9 f# ®t^r c^i® ^m® rw i 
1%*f^ >i®<!>®|'g ftvtm ail>ic® Tj1=Tt^ ^T fer*^ cl>c<I 5 ¥WC® RW aim ®T ' 5 mr a|<tsfD 'STIt? gTt^T UjC^ I 
'2®% c^m <?#g 

(^r*mm c*t^ rc^t i I^iIhcC^ w ai^# ®rt^r <m^r ms^ 1 aic^ ^?rtt ®M f^mr ^ 1 (^ ai 

^IsffD <pwi ®w aii^ ^mr ^c?i fic^lft® rw aim ail^ '?rj% wc^c® ’ll® ®i^c s i's a<p^ ^r5*rf 1 w®ai^', aif[> ?imr 
rc® ®^ aRm^M^twfer^twf w?r 1 ai-cm' >i®m®m ^rn:^r mrst^tst *rfwt ^t ^rf^ms mr 1 ) 

4 <i# m?rtw fa 1 aiw ^r 1 w ,> m% Iwr mw ®t ^rr 5 ^ ri® fe ^t i aiit ^ 5 ^ 

aim , 5rtwt^ : ^®®^r^m:^'^'frtw 1 



cffif&T, Teteryl 

i. wrr rt?jm c^t ^rm<F i 

*. i 

«. , #tagg%rgrr i 

8 . gta (H2SO4), c<MfeH (CeHe) ^ (CsHeO) gg% 1 

<?. tst ^T's ^5^ ^t ^rta ivs% cgtftar ^rMtaSi (Na 2 S 04 ) c*rr*t gRm tar *tfs? gt ^c?r *rtre 1 

S. s ta '*t 1 %*tT%g^° ta^ 9 dT 3 T'S R*ta 1 

tatars 

wtt-l^nt^r wtftat g-nfaSR^ gta gtta^ 

(CH 3 CH(NH 2 ) 2 ) (H0SO4) (HNOs) 

* 4TST ^8 fifrsr is afTsr 

S|^® £f<tt% 

i. \(t° eg. 'taWta ^8 aftsr' stcs^t ^>£TT5Twff^rf^r 1 

;>. g*lgta?r gg# fta?r vo% %■ i'b aftsrgta tar tar tatglgf (te°-<bo° ot. g tar 1 

'S. g^lg ’THRpSR^ gRiG^-S feHfiJ '5T§‘ '5f^‘ <PW *t1$tEa<P gRlC'is CTN <pw 'SpRW gl'SC's sltf% gg° felw^i tattat 
s<?°- 8 o° eg. I 

8 . wfta# cgmtata^r w *rc?r $'svi*k < t gtw^cg 1 wgg w% targitatatta 1 gvitatatar 
rrjm c<tag ftsflt gtg 1 Sit'S ettar wirt tata ggg ggg gttas tata gRire gcg 1 wta ;>% cgttatg git 
gta# (NaHC03)ggg'<^ggRrggg1t gta^gRrt^gcg 1 P H ctag tar gttaf& gfhg gsge® teg 1 
<t. sits c<tag tar tat® ggg gtaig cgrg gsgt® teg 1 gwt *tr cttar gtaf ggg gtatg 
glta tt 1 

s. ggggg^tataggtgtatr (gtatfc^teg 1 (gtagtattatgg^tati^wtgta^gtateg 1 

8. gtagtt tata WTt g?jgg o5fD1R|=1 I 

Wta tatg-i, ftag-t g uttar ggg ^tart ta gg 5 ^ ggg ’fiM eaeg g^rt® teg git® «rm tat tat 1 



'rn.fc. 4 W (RDX) WCylonite, C 3 H 6 N 6 0 6 

M*f§§ 

i. ta tat ge<# CttaT (feta) *t*ft< I 

t^t tata» atatr ^t?r 1 w ^r ^tta^r (C3H6O) ^ (tatat (CeHe) ^ 1 

«. t^t tta^t ^ t%i^t *rw ^ttal^grrtaw^s|f%"tata^ 1 

8. tata^ gt wtwfts cstata Rctc<i gmti i8o° ^r ^twttr Itapt^f ^sw ^ 1 ta ^ 

gttau Rc^iRvs w *fK% gt 1 g# wlta wv taw ta wt (RRt® ^ 1 



MW MsfBg (C 6 H 12 N 4 ) CBCB RDX (C 3 H 6 N 6 O 6 ) ftoflt I 

MttBtB? 


^BlBtB 

BfBMB 

BlttB 4fBW (HNO 3 ), BB^=V(?% + 

i^o 1 Mb 

C^MrfBB (C 6 H 12 N 4 ) 

Ho MB 

Mb 

hco 1Mb 


£f^®'BB#? 


i. A° 1MM (W%) BtMjB 5 ' ^IMs (HNO 3 ) ^b# RbIcbb bcbt cbcB ^tB MBBtM ^o-'so 0 c ^b bcbt 

bibc® '^cb 1 mbbim mbbA bbb 'Q Mwt mm cbcb bbc® : ^cb 1 

;>. i A c51bb mb? bcb c^iIvh mbb IMb^ mb mb ^IMcs- cbm bbc® bcb ^bi ^t*tcB mbbb® BftBtc® bcb 1 ^'IMcb 

Ho MlB CBM BBC® ^CB I 4MCB CB^I^H M’ffMCB ^IM^ CBM BBC® BMBMstCBlBB B% BBB BNCB I 

O. BB® C^llftM ^IMt^ g%fo BCB IMtlCMT MBBlM <t$°C BBC® BCB i£T^X io ftftcG* 'StBT ^ 'st’WKf f^B BfMC® BCB I 
8. 4MT R<M<lH5 ^o°C MMMtB M®t BBC® BCB I 

(?. WS'Upa HCoIMmMM MIb PINW^I IMtMf^C® MM CBWtB felt BCB 4BI RbICM BCM M CBM BtCB I 
b. CBMMSCM 1b%B BCB HCo fMM M$t MIbC® CM® BBC® ^CB 1 

h. 4tit mmcbb rdx (C 3 H 6 N 6 O 6 ) 1 ^c® f%i mbbb mcb 1 

iMSBiBBBg 

mbm ;> % cMfertB bb## cbm bcb p H cbmb btbbib bcb ^Ims mwb bbc® bcb ^bi ’^mb 1M%tB bbc® bcb 1 BfB mbIb 
RDX 0 B iBSM BBC® MB BCB i(?o 1M% BBB WIImIMB BTBBtB BBC® MCBB I 4CMCB MW WtlMlBCB RDX CBMtB CBM BCB 
B^w w IMtBfi^CB ’fIBtB M®t BBB 4BI 1M%tB W I CB CBWtB M^M BtCB CBBt fBSW RDX CBBtB t^T «BCBt 
MCB BBBMB B-SC® BC<I I 

1M®tB MMb§ MCMBt^® BJB MB°^SB MMb (MIbM iB,-o'S-o>®) 

^BfMBg MbbB MCBB BCstt I 

B^® £Mf% (IpT B?f% CBWtB W% WOt ^ ,> ltN r f W l) 

i. «®TWB I 

^ (?°C 'sMBlislTr i^o iBfB bIbw bb^ Iwlra' I 

'5. BlBC^ WTC® C^^lllvH CBTB W I ^sfBBlBf ^o-'So 0 C BB BISU I 

8. BtlB/BtlB (to-(t(t° C ^TBBlBlTr io 1b1b& ^sS I 

$. BlBlft CBM BT CBM BW MMUbT MMC® Bl^B I Mb MBBtBt 5?>o 0 C B^B=B Bt MCB ®CB BTCBB BtiB M Bt^ BlBCB 
(MBIb BB BtlB BT Bt^ BtlBCB BfM® BtTBB 1B¥ BBTbIb M®B Bt Bt®B BtM BtCB Bt) MBBtBt BBSlMs BCB I 

BtBtft CBM Bt CBM BW MBBlM Bt^tC® BtfB I BtBt CBM BB I B^B®§ MBBtBt i^o-ioo 0 C I BfB ioo° C 
MBMMB'S BlBtft CBM Bt MtCB ®CB BBB®f BtCB ^iBCB BtB I BfBtft CBM CBMB BCB BW BtfBCB CBMC® BCB ^Bl 
BBB®t BtCB CBC® BCB I 

b. fetCB HCo 1 Mb BtfB CMBBfB I BB BtfBC® CMB BBC<H Bt) I 

H. 'So 1MB5 MCBM BMB I 

b-. CBtf^BtB BtBCBS' BM BfBMB BBC® BCB ^Bl ^fMMs Bt B'SM BB¥ M CMB BBC® BCB I ^MCB MS^MM 
BlBBtCBB WBT p H CBBtB BTBBtB BBC® BCB I 
ii. M%tB BBC® BCB ^Bl BfBMB BBtB W BrfB BJBBtB BMB I 

io. Bt^SlB BBtB WV BTtCBB Bt®lCB «BtB I BCBB BCBT BCB BTtB M«M C^BtB ^%tB CB% ^MMft I ^MtCBtB 
CBstBMCBt BTBBtB BM BtCB Bt I BfB B%B "5B ®CB BtBtCB «BBC® ^CB I 



w.mfr C 6 H 2 CH 3 (N 02)3 

tgf*f§igr wi<j% 


i. gw ww gs$gg (Rwtt (fis®R) i 
I wi- wg^tg gw gtw i 
«. Ttfgc®w#g i 

8 . wrf^K(C 3 H 6 0 ), Ttt®^ (HNO3) ^ glgl^lw ^Igcs gg% I ggw <#T CWt g^RT ^rtgtg W 

i?r« ggsgt ^rtrr 1 

<t. gg®g gttg Igferr ^ gr 1 

'b. tWT gwtxg? b-o°C 1 4 WU Rc^lg<t> gr gc<t><®g (RPG 7 , BM 12 , Rocket 122 ) fWRt Rcgc<l TNT ? fWlt 1 
®g®g«tWf I 1 g®ggig® CW RPG 7 , BM 12 , RTC® 122 Co g^W^T gW WT I 
8 . 'soo-'sio° C wwtgtg Rc^lR'o w 1 

V. «®0®cgg gWW Rc^lfi'o W I 

Si. wwgtgicores' 1 1 wgfwtwcg%cwiooigfe^cgRecite'® wwrt 1 

> 1 'o<p'of g 

ggjlcgiw cgcg fgw Itrt ®gg w^r ^^ 5 ® wggg w gt wfcg *(g® fggwtw 1 Rcg > iR'® : ?c® gisg 1 

1 w fe» 1 M 


?tew«» i STTST TNT Tt®5tg ^TTIM^TR?# i i£|C® gw Wgtg i*-*o g®r I 
£t^s £|gt% 


i. ^.8 gig gHf^^fw ^1^5 ggi i8.^ sttst gtt®g* ^ita ggtg io sftg®g^g fter fig cth ggrc® ^cg ggi «tg 

«tW W 5 C® ^ 1 fe| 1 W WWM ' 5 o- 8 o° C gggwgNCs^Cg | 

i(?1gf^gt^WggiW®giW^wg^gR^^M®rgM-glt^® ii 3^l 
'5. 2ff€ Iwfgw i£.o> gig gMfg^fw g%s\® <mw> ^cg 1 •W fefg ggg ^g>f® gw TtM cgw wc® : 5jg 1 
w®sgg gg'^w co°c wwiwg ggrc® ^cg 1 

8. 4W gag Wg gigftgslw gg?, gag sfrsr git®g^ ^fwsg (gjg t 5 ^ wrra wc® ggw eng ngc® ^cg ggi 
fefegg wwm tro°c cgw s>o°c gg gw ^cg 1 ^«kg ftR® wsc® ng 1 «w gwc® ^cg wwm vo°c 
c«iwsio o c gggwf^gwtf fgw 1 

g. ^glt ^-glt®t-1^g wxfcg^g® loins' 1 

'b. i£tW s>o°c ^twiwtir R<Mcgg gigi i8 .g afTsr gigfaSIw cgfg wc® ^cg 1 


8. w®§gg ^®rwM g^g ioo-iic 0 c gsgc® ^cg 1 ^sfwnsTg 8.8 aftsr gigfgSIgg (ic% 's vg% 
■grfgg ggg) « 8.8 ^rrg gft®^ ^Igcsg (^ g % gf ^®lg tgf*f) fefg cg#trr w®irr tw^g cgtg g^gc® ^cg 1 w®§gg 
)ooago°c ^rwMtrr ^g%g75c® ^tg 1 

v. g®r gg ^gigg ^gl^ wNM g^g ■fSf® Trfgc® gwc® ^cg ^gi l%f^g gtw^ gg gw Trfg cgw 7^7® m 
gg^ ^g# IwtTg cgw ^®tc® ^twr gifg cgtg gsgc® gjg 1 gg?T t^r g#r w giw 1 ?rit ^wtigg ® w i® 
(TNT) 1 ^c® W% ^gggi ftB^® gtw 1 

TNT-g tgc*ttw gferfs 


' 5 . 

8 . 


gt 7 cgtfew^rtwfl® (NaS03) « gt? cgtfewgggcgcSggggw i?i ^Tic® 1^® g^ wgw cg'gfeftg# 1 

fejigg gigi glwfg w ^g? TNT fe ggg® 8i°C ^Tg^Mtrr g# ^gi g 8 
gtfg 1 ggg® g< gtgg gsgig 1 tsTtwgggy 1 
^wTs^ ^g® «rMgt g^cg ggg® gfg fgc® gjg 1 

gr^T^Tl® ^itNgg®?® gw gifg cgtgg57g^®iggg^®fcs ^twr gifg cwtgRic® gjg 1 g^w^fg^^ggiTg 1 


g. 4®it gjg wrsrtwg fwgt ® w ® (TNT) 1 



(Propellent) 


08 


Nitro-cellulose 

®tw i t^T ^ 1 ^r%w xtw ^fer fe c^rc® ^Ki ^ i ^ilt^-cw^Ttw 

£01^ «T|fc®1* ^Tt^ *lf&5t<T fer^ ' 3 Tf7:^r i3^fi3® ’573T ^tw | £®ft <MG'® afsfH^o '§®Tt ^7W® I 

^Tt^^-C5T5JC5TtW 'Svsft wrt ^?T I ^Tfl^^-CSTgT^TfW C*fT?Tf1^K 'Svsft TTfTT I 

*rN3?iT^rwt^ wt (i^t¥ «it^ c^ c#r ’tmr ^n?r) ^n^®rs < tt^¥r^rr?r i 
i. ot. ^t^rsrrwtrr ^t^ rtrr i 

i.® i 

'5. t^r wMc<t>M ^ 0 ^* 1 %® g%f® ^ i 4^rt?r gftw ^c?r t^it^t ^art^rM ^ 

^rt¥^ i 


8 . ivo°-iv (? 0 pr. ®mtwtrr Rc^lQ® ^?r i 
<t. ®mM<rstf®«pt 

®. ^ c^f^r ^r?r i 

CT^WlC^ ^T? 

i. t^m?t ^rtw ^r *t%t7?r •im'® ^ i pprfa era® c#r) 

;>. ®?rr, *rt^- 7 Rlw ^ ^t 7 ^ ©®t?r 05 ^ c^i^Ttw *n®?rr ra 1 

'5. gc^lw ^TTf ^tTT ‘ i> l1%5TtW W% I 
(TI^TtW 2 ® 1 %§ 

i. i£R# <r5t^ 1®' fra t^r w ^TT ^ 1 wl^ 3pH®M c5w c5t?T ^RTC® ra ^s ^ % 

sftw I 

®o% C^TtfenTsTg^C=T WltS'Wt 'SO 

'». (TTtfrat^^’llT^TT^ (NaOClO^ 

8 . 4t (TI^TtW (CeHeOs) I 

<?#? ^ C^T C<?lw ^Tf ”TN3Trr ^TtTT ®7^ t^T C^T® rafa CTt I ^ WtWr 0*ffi/C®M7?F?r ®*Tt ^mt¥ 

^7^-(7I^TtW £®ft <K<1C!?H I ^RlweTf *P?if® ^fra felt ra% ^f fw C^*f ®H ^tW ra7^ I 4<T ^f<f ^T^TT 

^IW® (TI^TtW felt wil *7TT I ®7^ M*®® CT, C^t*T '*Fl7^% C^lG^ «t7?Tf ®=Tf ra^H Wf CT^® < H73' %¥ ^T ''Tift C^1*T 


Sf^TST , f3i1%s 


^’It'Tt'T? 


'§®TT ^^T®- (H2SO4) (HNO3) ®<?% ^ 

iHfiftsr $.(to i<fo fsrf% 

s|^® 

i. 2f<7l7^T^rf 2 |^® ^ 7 ^^ | ^TT3»t7?Tf^7^ C57?7 C^^ 7 ^^ ^ I 

^ ^#0 ^ 7^®1 

V. W®?^ ^®f7T® fte ’Tl^l^pSRl^ ^t^T® CTN <I 5 -SIC x ® ^G<l 'Wl® *Tt®7T® ^G<l I ^^>171 fejw?l >5,(? 0 OT. 

I R<M<lfD i£|^ W < tt73¥Wf I 

8 . fe|7?T iH <2ffST 2|<g'®<5'® ^=Tf WM <T>-siC x ® ^ *n®7^® ^ I fe|7?71 ^t ,> W5t i (?- 0 -^(? 0 (7T. ^ 

: 57^' I 

®. ifi^H wn^7^rr csprm ^tr^ fe ie-^o *k$ ^ 7 ^® ^ i ^#r?. 'qw ^rtrsr ^rtr^r ! 5%1^ 

®t^ ^G'® : 57^' I 

8. | 



hr. *% catfaapr at aaacat (NaHC 03 ) 3aa atat a^Tseat cala aea c 5 ^ <foa ataar aea aatea wea i aateat 
w ptatr teaHa arta at ^(t° ca. apptata ateatataa ^eaa araata aaea ateaa i 

ss>. ^rt wmcw ^rft^t-c^rqwf^f i 
tester awlag 

at® ^p®il^p®i ^at 1 w ^atea aria's aaa tagtf ca*fr sfeapra aa ®w a>a aaw wt area i t^lca 'stata <?-h a° 
atcaa artaTaeap i 
£|^a 

i. - 8 . w awfaa^jara i 

(t. ^faa fetea lpTf'S£ 5 Tf 6-\r faPt eatP faea WCa I 

'b. ptatat aea ^laa aaea wea i atfa atapreaa aeapra cat i 

h. ^aa at® aatseat aa# caata ao Ia 1 *t aea law aae'® aea i caata tt^Ta tac^M faea tttpla atp aae'® 
wea i 

v. - io. aaa awfaa ppara i 
cats 

i. *% catfaaprat aaaeat (NaHCC> 3 ) saaatar pprtwrt cala aea <saaeata aa wpat aca aat catataaettatea 
(ap1acat%) araca atfa aaiartaa (ptaltt attwia tatw araata aca fa^itaa aaca atfa i 

;>. R^o®a aft tat ~a 4 ar®a i cweteata alalacata wtaata arapta aat caea area i atfaH a caa-ear*ta atttt- 
cappatwfaeaafaaea ^at^jIaaaiafela^Ftlaaaateacaatea i 

attfit-caacal'Sfca fafa^ ptptfa aatas 

ptatfa afa atetr-ca^caPrca ^at fafat ptffa faca ata aea, 

i. attf-ca^caPf aat 'swa aaca pea i ^t «weaa s <sa laataa (CH 3 OH) aatseata acai ataea pea 1 
ateatafea ftatea pea ^ai ^at cat ar^atatea 1 captffafacaata cattles caca^ata 1 

p. afa ftataa at atea aca 8 ©a wtfatta (C3H6O) cata aaea ateaa 1 ^t laeaaa ftcaca atapa aa 1 ptaar afa 
wtfartia arapta atfa aca at RPG 7-4 ^aipatlaiatalwpwatrtr-ca^catwaTaataa^acat'^ca 1 
pta alttt-ca^catw Tafts 

tt^alttr-capeatw pe55^ cataiaaiaaca i tteapaat^aaaai1w^eaeaat«aacataaati 


a7teat-ca^cat®f 

taratas 

aat ^rtalatlaa (H2SO4) atffia (HNO3) 
a ■srp- sc? fafa sc? fat®r 


^i^asfarfrs 

i. Ha fafa atafatlaa ^laa (H2S04)-^a area naWm atta (HNO3) eaarea ^ca ^ai ataatar ^<?° ea. 
aalaeaalPaaaja 1 

ferea tat a^a <t stPr cat |aat aat calaarta aat eata aaea wea 1 
a. waa felatca ao latt alaea ^ea 1 
8 . aatseat|cafaea ^laeaa^aatatafaea■^ja 1 
c i. i^ia^t aa faarea ^t$t atfaa 'aear aatseat aNea “^ja 1 
'b. a^t?rreatteaatae?catP2|appKarf^ 
s. ^aa aatseat laea caa att -ftw ailaea tttea ^eai 

b-. ^aaaat^eatea caatalaea afptaart® ^ ^ai ct% catlaataanaeat^fe tea-^ca 1 
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Rlt°Rf |f®*T bCilR IbR 

b 



Kc10 3 

RltlRflf® 7 ! bCilR 

fbR 

bo 

io 

io 


i| RSfRR Rbf I iR bRT |«IMf RT (RtRtH RI&blCiR Rlw RCRtWR I 
fRgRg RRR RSfRR bRSR bRT bsprR R|sr R^Sf RRlbR | 

feR - ^og RRrR, WtRRRrrR RflbR, f&R-RtlR 
i# iR# RSfRR i|Rlf%^pRRfeR 



88 


Kc 103 S f&fR A1 RT^slR 


vS i i i 

^ 5 lt ^CR I 

RRlRRS 

Rffar-is feRg- o^-i^-si<? 
feRvsg 

RW*tRtR cfe£ (KCIO3) wfetfer (Al) fe (C12H22O11) rmrrr (S) 

(fosftsr yk.esjiR i'b.e sftsr Ms.e sitR 

WsCfetR - C^lfaT RtR (C 6 Hl 2 N 4)202 

'olwl rRw r^grg^ 1 ^<pn5 Rrr wm rg*i rIRr® $,g<i gr Rt>tf*tRTR gfIgrS (KCIO 3 ) rrrrr rgr $,g<i 1 
fer - w RRRferatR ^n^st^, ^n^rf%rsr Rt^fe wtRRR rt^sir, rrrr 

i3fi> i*l<p1I5 2j'f^r s l‘i fefR 

KCIO 3 C S Mg RtfetR Fe RT^sIr Al RT^sIr 

VS i i i i i 

^ riw rjr '5fiwr ^rrr r>gr 1 


wrcfeRtR Rttafs- (NH4NO3) ^rr ^r# ^RtRtR rt fRfeiR Rife sir rrr crr 1 w^r ^Irrisrr- RmtRRfl 
rrtgRr rw rtrsh rrir® ^cr 1 cw, fetRt RtfeR rt c^tRtfs- RtfetR rt fe+RfetRtR crrg# (igo is^tRRKR) 1 

RRtR Rtfe 'QWl ^pitTR Gvbcfetfe ’5l^'^ttC ac f RTRRb ^GR I fe *[R " 5 #®f RtRT ^TlWl^ ^R RRGSft; Wl® 

^r^^r^rrgr^ WRTfRfefe^Rffe'^GR 1 

fe? = o.ctis feR.f^ 1 fe w crirTr ^RGRtft cwt fe RtwtiR 0<gvf*> vsf^trr RT3RT rir 1 <35 crrigr?; ^t i 

wtGfeRtR RttfeGR? r^gr Rifes rritr w crrr 'RRfe (feR RTRfe rriT rir 1 

RRR fe|R cfetGRfe 4RI feGRt Rt Cfefe Rt^tR (RRGfe 'SWt fe £|<g'®^'®) 4R RtGR feptlfe ^GR I fe RtfeRCR? RRT 
^RRfetR | 

feg- 4GfeRtR R%fe 4R RRR RRRR fefe feGR i<?% RfetR RTRfeT RRTGs ^GR I RfetGRR RtRR fec<l feGRt, RtR? Rt 
Gfetfe RtfetR RTRfe R5Rf RtR I 

WtGfelRtR fefe (NH 4 N0 3 )-4 feGlfetGRR RlfetR RfR Vo-yy% ^R W <?-io SflR Rfe fetGR I 
WtGfelRtR fefe (NH4N0 3 )-4 feoJtWGRR RlRRlR RfR $o-$(t% ^R WX i(f-^o fiftR <p5lR RfRCR I 
WfeRRtR Rfe^ (NH 4 NO 3 ) fe fe(R fefR felR^lg 

WRfelRtRRtt^fefefeftRRlR *$3 WlTfelRlR Rfe^ ^Ife ^ I ^RRCRlR RR ®U5\ R^R 1r^ ^CR I 
WfeRRtR Rtt^ ^RRCRtR Rwfe? 

i3R5f[> RS^t^ iRCR if|R ^RR Rt1% IrCR R^RR I ^RlR RlRlR ^RR WlCRRlU Rt1% R^t^ WtR I ^RlR Rt1% R^vfft^RR RCRI 
WtWtlRRtR R%5^ TR^R, 4RtR ^^tRRR RFlRR ^TCR WtWtlRRtR R%3fep RlW Rl^R | rRr CRRr® RRRR CR, vsnlwllRRlR 
Rtt^-^R RRRtR RFlRR RlRfe ^CR ^lt Rt RlRtfl RRRtR RtRR RR^, ^RR Rtvfet RRf RTR JRt CRW Rtfe R^R (^CR 
Wr^ RlRRtW CRCR 'Q Wr^ R¥ 1r^ R^R Rtw feft R 5 RT^s RRRR I 


felR - ig Wt^lRlRRtR Rl^SlR v£|R^ RtRRlR-^R RR:R 


WfeRRtRRtt^ (NH 4 NO 3 ) AlRl^SlR RtRRlR(S) 

b-6 io (t 



^ w ww ___ w 

WRMRRR RRuR> (Mhl4JNU3j 

Al RTWR R1WR (b) 

br.< 2 - 

i o.(t 


R£R - $.g ^rrt ri^P 4Ri w!#RrR Rt^sR-4R MR 

NH 4 NO 3 t^fwTRt^ 

Al Rt^Ml 

'bRR ^RR 

iRR 


nh 4 no 3 AiRt^?r 

'aRR 'Dsttsr i RR 


NH 4 NO 3 ^%rt •n^cS'c ai Rt^sR 
^RR 8RR isfR 


feR - vs WtRRtR (WR[WR^ Rt^R-4R RttR) 

NH 4 NO 3 Al Rt^sR 
b-o sitsr <?8 sTR 


NH 4 NO 3 Al Rt^sR 
^m as fiftsr 

i£it w®rf^ RfeR# ^ *Rt Rfe*r# rim ^sriw 1 Rflt crrt Rctc<i mi ^nrr 1 

ftwR (Al Rt^R- 4 R rkr) 

NH 4 NO 3 Al Rt^R 
80 rr ^orr 


NH 4 NO 3 

Al Rt^sR 

Vi% 

iS>% 


>mci><r r%r# wtRilMR RtafS' feR 1 1 *Rt rim, iffRw felt rrtr <xri 

feR - 8g fi>. 4R.fi> 4 ri RXlRfafeR Rt^RR-4R rkr 


NH 4 N 03 

fi>. 4 R.fi> 

Al Rt^Mf 

trcS>% 

io% 

i% 


4fi> 4R>fi> fRr *ffRR csff <mg<i 4R° f§2j ftsft <mc<i 1 

feR - (t°o fi>. 4 R.fi> 4 RK rtIriIrrR r^iicRc (C 2 HsN 204 )- 4 RMR 


NH 4 NO 3 

fi>. 4 R.fi> 

^ W 

RRRfRRR AMM> C 2 H 8 N 2 O 4 

1 rc>% 

io% 

i% 


^55RtRR *iR fcsft RRRR 1w '§'='MR'1<t>«KR M RfeR# 1 



feR - R.^r.R, rRr wtRRRRR RtR^sR-^R RKR 


8^ 


NH4N03 

R.^rR 

c 

A1 RtR®R 

bo% 

ic-% 

8% 

ib-% 


R^R - ss otrRtr (RfR wtRRRRR riRbr-^r RtrR) 


NH4NO3 

Rsf^F 

A1 Rt^sR 

bo fifR 

^osR 

RoSjlR 


NH4NO3 

rsIRf 

A1 Rt^sR 

'bRR 

R£|TR 

RsJTR 


r^cs? <£r?, vsT^®Tfe 2j<g'® RRf rr i ^Rrim<pH5 rRrt^R£R i Rfe = i.8 R.<£r.R i 

feR - b-s rtRirT (A.N.F.O) (Rc^c^r RKR) 


NH4NO3 

feSfR 

o>0 5TT5T 

ioRRr 


NH4N03 

feSfR 

c5 RR 

i RR 


£l^® RRt% 


RRw rtKrRrR R$ojk<t> 'sfeR Rr vS^cr wr 4Ri rr% wr i 4rr?t rir Irr t%i rRrR IRrtr ^fr 
rTr 'SRRs Rr i ( *rRrT ^r tRtr rRR Rsg fest=T l^rar ^R rTqj Rr i RPR ^r%sm?r ^rtc® i 

feR- &gRR^©^RlRRRRM 

NH4NO3 , ©^t R RR 

SsRtR iRtR 

feRRR 'SRI WscGl w'GC'W Rttw RsR RTR Rffo ^R I Rftkr ©WT Rf RR ^R*RR®R RRI 
feR- iogWl^RRyRRt^^^^T#T^RW 


NH4NO3 

A1 RRwR 

C 

fc rO% 

M 

<t% 


feR - iig R.4R.R-4R « 


NH4NO3 

R.^r.R 

80% 

bo% 


^R Rf^R# R^R i£T^X ^R WsCRwk^ RtRtTRT RCR>lR® RR I 
R^R - iRg Rt^S RF&tR (WRfRRRtR RtRsR 4RX Rftkr ©WtR «) 


NH4NO3 

A1 RtR®R 

Rft^R ©^5f 

b-<t% 

io% 

<t% 


R% = o.(?RrrR 1 feRRR55RRR RR^RtRRRtR I RRlRT^RtW'RRR^R^ft | 



r'SRRI feR 

RRRfeRt wsdJiwkRR rw ^^wr/^RTlt Ri&bitRR RW Recife rcr i 8, a 4R^R^1*Rfe%1^.fefi>-R crr 

feR - is wlwferRRt 1 4<ri wtRferaR RfetR-4R rrr 


l _1_U -‘-> W—' . . . . W 

'RJTCRTTRRTR RRCy^ 

^mrn RRCyw 

AI RfwtR 

<b<m 

^RR 

i RR 


wiwfeR Rtafs- t^%r RttofS' ai RfetR 

orr iRR isrrsr 


wiwfeR Rtafs- t^%r riai RfeiR 

^rr srr ififrsr 

feR - ^8 WR^fetR RfetR-^R rkr 
$'SR*)|‘ rRgIjC AI Rf&'SlR 
8 RR iRR 

RffeiS ollRR8-o8-iA-^ 

’Ifwr-^g ofe8-Oi-oV.oV 

RRRR8 t^%r RttQjS' 4RI AI Rt^WtR 4R feR ftoflt R*CR O# <T-llfeRR CRlfe R°ff «£R tRsf&tR ^T Rtfer RNT I 

(2}IRC®R R% feTCR R-lf>GC<M CR#!RTRRHRRl ^CR% I oRRO Rfes fe-fe RRftRfR rR I R-R fwlHd5<) RRtR 
itt CRsf&f Rmf RMR Recife RR I oRR RRlt RRTR RRf fe I RlRRfeM Rifes (RRlR 'SRI RMfooo RRTR RftR 
fe?ltRlf%^8 RfeRs ^R I 

'sp’WS ^ feR RR?| I RWT° ^ feR Rtfer RSR RRT ^CR I 

t^RTRt^ Wt^feRRfeR <pfe fefefSR 

80 RR ioRR IRtRftTj RfelR (RfeR '8'5T T3^fe RtR WWfe 4RI 

ffe ^sft) CR5 WtWflW 

RRtRR1% RR of CRRtR WV RtfR W RS'sf's 4RI RR% R# I WIrIrIrrR RfeR RfeTR RRT 

Rltf I (RtR# frsft RRt RCR RRR C5?fefe[R W ^R# R^RRt Rfe oRR RRlR f*tW ^sRs io RR (^Rfl^ RfeRffe 
R^R feTR ^Rl RR^RURR ^R£R3 ’J'f R 5 ^ feTR I %R (? SfR fesR tw 1%R RfNR RRfeTR I RRR GKfefSRl^ 
CRtRR RRT RTRT Rfe olR ^IIrRcR CRtRft^ Rfefe RRsM Rf WsdJlwkRR 'SRI <rRr %RC<I RRSf RC<1^ I 

CRRlitfRCRfes R^twwRRfe|t^%|R | 4 WV (R t^lRRt Rlt^ feTt^R 'SWT RRt %Rt I 

feR - 08 RtWtR ^Rl WlRftfeR RfetR-^|R RlR 

RtWR t^RRt Rtt^ AI RfetR 

C5.RR 'bRR ^RR 

feR - 88 Rt% 4RI WtRferaR RfelR-i£|R RR:R 
R5f% t^RRt Rtt^ AI RfetR 


iRR 8RR 


i RR 



R^-fr-RtfRR C3Hs(0N02)3-'W^ 9 t?r Rwin4 %r 

T^tsrr sftsT R.c>ic<i ’tfRRR rri IrIr Rcrc<i rr i rrrtrtr gfwtw i 

feK - i? feRtRtt (cRfertR r% 5^, Rtik 4R,TTrtfemrRr##-4<rRiR) 

M*tt/ rrR% 

i. 1^1%^^‘s.’c^ra’ ^rt<f i ■srcscfT^t^ c^rr^g? 1 

^r ^rwc'T tRR ^>v|\»r c^rm rir i 

«. R? ^O-R RlRT® t^T faCRlft'® W RKR I feiW Rf% 2(1% CRRtR 8-RR%M 

8. ^1**1* Rf wtw Rctc<i cRfeRR RttQaS' (NaN03), rMr Irri c< CRtfertR RtRRt (Na2C03), 

Rftfe ^s\, <i<^ rr i (J|M (S) (NaCl) cRR rrr 4R Rtwtfwr <[% RtR) i 


G. t^lR^RWRR? iR CRR i.'Ji 1 
%R<TtRg 

RtR 

rIrrr 

r$c5i-SriRh C3H 5 (Ono 2 )3 

)G% 

CRfwtRRlt^ (NaN03) 

<b^% 

Rft&R '©'ST 

VA% 

PTtf^RRRtR?# (Na 2 C03) 

o.i>% 


2fRt% 


i. §<Wf rIrRR wRtf *rtr ^*(R i 

R RRRR RR%R 'S'St i3R° CRl%RR RftjiifS' (R*flRs RCR i3R° RR CRf%RR RIRCRj (RfR RRRs RR I 

o. ^sg^rg - ' s rf^fit-fif 3 Ti1% i T <R#trr c^pfsirr crrrrc'®rr i 

8. RlR RW OT*fl7^s RR i3Rl ^Rfi> R£Rf RtM RXRRR <MG'® RR I 
G. o.s TNT i 
Ri<mg 

i(?-8o°c ^rrrr f%RRf?% crr Rtdjf-lstRtlRR *cr ^rtrr i wr t*r ffR-=ff w rr i rrir vRrmtr3 

(CW, o° CR.) fR^eflR I 

feR - 3,g Rtt^-<R^pTtW-4R « 

R^ffit-ftW^R C3H 5 (0N0 2 )3 RMT-CR^TRf 
SftR T% £TtR 

<S^RM 'S f%RR « RIR (iVo'S-^) I 4R *tf% 8 fE>. 4R.fi> I 

Rt^-CT^MlOSR CR^ RWstR « Rltd|T-#RtlRR (PRRRRRT^RR I %5| RRFa 4R# KR R^T- 

CRpTtT^R $RR CRN %RT R^T-%R§R RlRCR RR I <i# C*flfw RRRftR I 

felR - 'Sg Rtt^f-^R '©W RKN 
RfRffit-ftRlRR C 3 H 5 (0N02)3 Rf^St-^R ©^ 

80% fifTR <bo% fiflR 

R?if% Rtt^-fglRtlRRR R®t I 


fe(R - 8g RtT^R ©^ RRR 


R^l-iltRlRH C3H 5 (0N0 2 )3 

<R^<r©^r 

\ro% SflR 

^,0% fiflR 


R3if%g 



8Js> 


^ ^*t?r cwn^ ^ i ^ m fare i 4fi> *.<? f^.^.fi;. ?R<m <mc<m 

•Tf I 

feR - (n 4<ri wtwtf^rrsr ^Tto^-4?r ^rw 

^tf-fiw^ c 3 h 5 (0N0 2 )3 wtwt1%rsr ^t(NH 4 NO 3 ) 

°l< 1% <t% afTsT i<?% stm 

^ *tf%» 'D.ij 1 t&’tM'T ioo% 5,c s i's ^rspoT i 

feR - 'bg (TTtferrsr ^%5^, #tlk m\ i£RX Wtwrf%T5T 'al^llw'G-^ ^TW 

^Ttt^-tsWf^r (TTtfert^r (NaN0 3 ) (C 2 H 8 N 2 O 4 ) 

«*% W% io% *S>% 


^W-fsPrlfar (^femr^flW(NaN0 3 ) (C 2 H 8 N 2 O 4 ) 

U<t% *«% i% 

feR - n&tl^rsr^ftcSt (’iftfw) 


^Ttt^t-^rtl^T C 3 H5(0N0 2 ) 3 , lW%T5r 7 ilt^ (KNO 3 ) ^rck^ 


*xt% 






-> 1 —- 1 —• lC;_,_ ■'—■ ‘—■ 

w 0 ( 

._^_,_ l_S=s. 

- b-g nW*RTR *iRC!«b, *1RG!ab, flW '©ST ^<R, 'SfTTWTl-Wra 

w w ^ ^ 

(KN0 3 ) 

^ w 

-* ( 

^ V_ 

7 Tt?^-TS 7 TTO'T 

(C 3 H 5 (ON02)3) 

cwsm^r wp 

(NaN0 3 ) 

'swf ' 

aiilwlmTsr 

(C 2 H 8 N 2 O 4 ) 

^8% 

s>% 

<Ns% 

s>% 



-> .<—■ ‘—.■ 

„ , 

.1 _ ^ _,_ ,_!=l. 


R£H - S>g WIM *TRGyT-(PI®]G g T[, <JSTK)<5 ©ST ^<FT ^IJTWTmR 


w w ^ ^ 


w w 

0 { 


•TR^-tlf’Ttf^T 

^TRfSt-CT^TtW 

, Q^t ' 

aiTlwlmtsr 

(C 3 H 5 (0N02)3) 

(KN0 3 ) 



(C 2 H 8 N 2 O 4 ) 

'3'3% 


i% 

io% 



feR - iog ^\U ^^flt^r-(?I^TtW-^ ^TW 




W w 

C 3 H 5 (0N02) 3 

•TRfSt-CT^TtW 

8°i% 

i?o% 

0 % 


feK - iig (Trtferr?'swr ■#if*trrT5r '^rrc^r (*tftfw) 

(TTtfert^r^Ttt^ (NaN0 3 ) %fcr«<ST ^ff*f¥R (KCIO 3 ) 

V(t% ^S% *H% i% 


feR - i*g (Trtlwrsr 'swr, < #tt*mrsr c^# ^ w-4<r ^rw ( < #fw) 

(TTtfemr (NaN0 3 ) wr <#tf»i?n^r c^# (kcio 3 ) w 

ibr% So% <t.<t% 8 .<t% \% 



do 

feK - yos (Rrrr RtoR TRfertR rtrrR^r rrr 

Rt^-lstR^R (RfRRRRt^ (BaNCb) R^R'SR' TTSTTferil^ (]Sra2C03) 

^ 3 s% 80% 'S\% ^,% 

feR - i8g <#tf*tRtRRTtO^, C^fwTsTR%g&, Rtlfer tflST, WKRtiRRR ^ImS 4 RIRJtRiRRRRtR/#- 4 R RRR 

RitQtT-fItRfRR RRf*iRtRRrtaf 5 ' (RRRRRttojS' rt^r^ wKRtfRRtRR^# r^rIrrirr^rrS' 

(C3H 5 (0N0 2 )3) (KNO3) (BaN 0 3 ) (C2H8N2O4) (CaC 0 3 ) 

*«% ^.d% 8% ^8% b-% d% 

Irsr - io-s ^it^T-c^?rtw ^ wfcRtf%iRRto^-^R rrr (Rilw) 

Rt^-fstRtfRR C 3 H 5 (Ono 2 )3 Rt^-fR^^prtw wtwtfer? Rto^ (NH4NO3) 
iy% arm o.(t% sfrsr v<\.<t% 'StTsr 


Rt^-f?tRtfRR C 3 h 5 (0N02)3 Rt^-fR^^prtw wiwtfRRtR Rtaf®' (NH4NO3) 

ys%£rtR i%^r <*<?%anR 

feR - yiss Rt^-<R^prt^?, wKRtfRrtR Rtaf^, wr, wKRtfRitR ^ri <RtfeRR-<gstc#-4R r w (<#fw) 

Rtajt-titRtlRR RtsJf- wtiRtf^tR Rto^ wiwtfRrtR^ts# (RtfwiR-cpRt# 

C3H 5 (0N0 2 )3 (NH 4 NO 3 ) (C 2 H 8 N 2 O 4 ) (NaC10 3 ) 

S>.<?% •sfTsr o.G% affST db% sTTsr is% io% Xt% 


feR - i 8§ Rt^-<R^pTt^f, WtTRtfRTtR R^O^ 4<ri RRRR-4R RW 




— , , , 

„ . , y . 

RW-W C3H 5 (0N0 2 )3 

Rl®t-CRpTtW 

WIWiTRRRRW^ (JNH 4 NU 3 ,) W( (<J) 

Hi% sflR 

8% 5f|R 

Ra% RR 


iRSR - ib-g Rt^-CRpTtW, RRf*tRR Rlt^ 4RI RRfer ©RR « 

_.___ _ . .<_ w. . ^ . . . . f 

rw-turtirr U3H5(ujnu2)3 

RlR^l-GR=JCTl©t 

WmRRW (KINU 3 J 

»1 

<\(i% RR 

<t% £flR 

i<£% RR 

<t% 


IrSr - i&s ^it^T-c^i^rtw ^ wtwtRrrR Rto^-^R RW 


RtQjt-fSRtlRR C3H 5 (0N0 2 )3 Rt^-fR^^pTtW WtTRtfRRtR RtGjS' (NH 4 NO 3 ) 

*S>% 5 f|R i% 5 f|R 80% 5 f|R 

1R3R - ^Og R^tf-CRRCRRf, WtlRtfRTtR Rt^ 4RX RSlfRRR Rtta^-4R RRR 

Rt^-tgTRtlRR Rtlt-ffl^RR WtWtlRRR Rtt^ RW%tR Rt^ 

C3H 5 (0N0 2 )3 (NH 4 NO 3 ) (KNO 3 ) 

fiftR i% $rtR b(t% $rtR <t% RR 

IrSR - W Rt^-fR^pT^ ^R° WtTRtlRRtR R%§t- 4 R « 

R^tf-ftRtUR C3H 5 (0N0 2 )3 Rt^-R^^pTtW WlTRlRRR Rtt^ (NH 4 NO 3 ) 
< W>.8%«|tR iR^oitlR i'0.'S% sflR 



w w ^ ^ 

w w 



RR^HffRm C3H5(0N02)3 

Rl®t-(7IRRTtW 

RfflRlRRR RR3fi> (NH4NO3) 


HS>% RR 

(t% RR 

i<t% RR 


feR - ^>8 Rt^-CRpT^, WftRlfetR RTtG^ 4RI Rttfer ©W RftR 


_ L _ ^ . .. t 

RW-TStRTOR U3H5(UJNU2)3 

1R0jl-G>l=3G=1l'St 

RinRTRRRRW^ (JNhl4NU3) 

<P1C<5<1 ©^ai 

H6% RR 

<t% RR 

i(t% RR 

<t% RR 


(CH3NO2) ftjR 
feRt; fi>.4R.fiMr CRR I 

feR - iS RKfe ©WR RKR (’iftlw) 


R$<$ 1 - 1 RsR (CH3NO2) 

Rt^©^r 

b- 0 % 

ko% 


^RtRR RRKR RtT^R ©^ RCR R^tf-fRRR (CH3NO2) RRR® ^R I RfNRT R 5 R io-^o sTfST fR?R toft RR 
*gi%i 1 iRRfRrc'R'Rfe ioo rr fij. 4 R.fi> rrr (RwRrRRRR^RRRflR 1 

fRSR - *8 tRtR feRRt^ (f^RRtfiSl RtTR) 

Rt^-lRRR (CH3NO2) f®=fl*r$B- 

k(t% (t% 

csrfS'g wi^t ^tc^r ^r«rr i%c?r ■src^fr Iw^rrsTt^ c^rr^r 1 ^#fwr^w 1 

feR - ©8 wtfi#iR- 4 R rkr 

(CH3NO2) Rltf^RR (C6H5NH2) 

co 8 % 'b% 

4 ffi Rt^-fRRR (CH 3 N 0 2 )-^ >i<ia>tti R%*r# feR 1 
feR - 88 WtTRtfRltRRTtof&- 4 RRttR (*lffw) 

r^t- 4 rrr (CH3NO2) wfiRtfiRR Rto^ (NH4NO3) 

'bs srrsr i'jso srrsr 

4 ^feRfi> Rtt|>Nw?l CWU$ > 1 <ICI>C?I (Rf*T’” 5 ’HRt'®R I 4 fi> feR-i 4 R CC?C*J C#f*t%*IT% I 

2 fs 1%8 

i. 4 Rfi> Rffi wftRtf^R Rt^ (NH4NO3) ^ RR^ RR 1 

r wrcs' ^rfiTfit-l^rc^rsT c^rr^r 1 

©. ©rkrr rr cr* r fR® rr 1 
feR - (n wtwtlRitR RKR 

Rt^-lRRR (CH3NO2) WlWlRrrR (NH4OH) 

cC 8 % * 15 % 

4 ^ feRffi CRR® Rife i IG'®f I 

feR - 'JaS Rt^-(R®ICRW-4R RW (’iftfw) 

R^tf-lRRR (CH3NO2) R^tf-CWR^ 







(t &ttR 


ct#s r^-Irrr Rtoir- 


ga 


R^-(R* 3 ?RW- 4 R ftjR 

Rt^-fsRrtfRCTR RKR 4t feRlR RfNR RRR I 

^imr swh feR cw rtr Rt^wR, §ttiwr ri^r r crr^ ri^er srrrr Rtojf- 
i r^-<r^ptro otrie- Rt 1 % i 

feR - is R 3 tf*RR RtlfS' 4 R RH’RCRI RtlR 


'« (R RT^ER 


Rt^-C^TIW Cflfc RRRrrRRtlfB' (KNO3) RRRR(S) 

^oRtR RtfRtR ^.fi-fiftR 

EtlRtEfR OTRIE ^R i£Rl SRRs ^R l 
feR - ^S Rt#-fRRR- 4 R RlR 


Rt^-<R^pTtW ^ Rt^T-tRRR (CH3NO2) 

b-RR (?RR 

R§RE 4 IE SRR Rt^-fR^pTR? "RW® Wt I RtlttfRRR (CH3NO2) R?M iRt iRRRSRR I 


Rtf$T-CR#R (C 6 HsN 02 )-^r 1 ^R 

feR - iS R^fSt (RRfeR 4RI RRIrrR (RRR&-4R feR 


R^cSf-(.<iifei (C6H5NO2) 

RRfaRvi C^l«l5 (KCIO3) 


io Wr 

80RR 


feR - 3,S Rl^ffit CR#R, RRtRRR (^fC# 4 <r» 


Rt^T-(RR%R (C6H5NO2) 

RSlPl^llR C^lC<1l5 (KCIO3) 

RRR (IeR) 

ioftlR 

00 RtR 

ioRtR 


feR - OS Rt^f-(RRf®R, RRiRRR <RRR&, fbR i£Rl R 5 #IRR RR RtRtR&- 4 R feR 


♦ww (C 6 H 5 N 0 2 ) RRIrttR (RRR& (KCIO3) RRR (IeIr) RRIrRr rrrjtri*# 

i<?fsrfR 00 IRfR ioftlR io RIr 

£|^E RRt% 

EtW ©M 'Soft RRR WV RRIrRR (RRR&, f&R, RRIrRR RR RTRTR& IeR^ RR<flR RtRR RtRR EfR 'SIR RR 
C^CR iRR IrrR RrrRRRft R^R RR<felR ^TtlR ftR RR tRE ^R, ERRiT Rt^f-(RRf®RIR %R %R iRg W% RR 
CERT WRl RE fRR Rr RRE RR | CRR ^5^ R^-MHfeHCR i£|RRtR RRRrR CRtRI^R RIR CRT fRRR R I RRR 
Rfcnif (R% <I>M WfSR RR C<ICo RtR I RlR RUHR'S i£RfR RU> RR ERJR RlER RtR RtRt RflR fRR RlSR fRsRR CE§T 
RRIERR I 

tRSg'S- ^RRtE? !eRt> EtW Utl^R SRRRR, (RRR i£|IE RtREt RflR R I ^RR ^ ERtsIrR RttR>R EtW RR RR I 


R&rfRRR RR RIRK.R? (KMn04)-^R ftjfR 

felR - iS RSllRRR RR RTtRtlR^ 4 RI Wt^llRRR Rt^ER-^R fe|R 

RSlfRRtR RR RTRIRj (KMn 04 ) Wt^rfRTR Rt^ER (Al) 

•bo RtR 8oRtR 



feR - *g RRRrR rrrTRRR wtRRRR? rtsrr ^riRR-r feR 


RRRraR rr rRR# (KMn04) wtRRRRR r(©Rr (Al) RRR~ (RR) 

^oRR -iom ioRR 

tR c^% rrrr ^tt rcr, tR *r rRr# rrm rcr i rrsR wn i<?% <p&tR fe ^r i 



crr feRr ^TRtfRRrrR r^sir crr rtr feRRw ’smterfa Rc^rw ^Tf% c t^» rr rr i rrr 
wr^RRtRR^R^R?^Rfi^R<KRg 



2A1 + 3CC>2-AI 2 CO 3 + 3C0 + 3RRRR 

2A1 + 3C0 —.— AI 2 CO 3 + 3C + 

2A1 + 3 H 2 O-AI 2 CO 3 + 3H2 + RRRR 

^trRR^ir RfertR rrRr rrr ^r rptrr rRer crrrr 1 %=# ^ RMiR rrrr crcrr r®r rr Rfert 
rrf® ^ 1 i£|®mj i£iTt^rf%rsr i 3 R° «i*hj r®r ^tcrt RRkiI crkrr 6 ?*hj crr crrr® rirr^< 1*11^ i 4 R wk R 5 ^ ririRr 
RRiir Rr® rr 1 ^itRRRRsr Rsirt rw rrm?; crr cRtRtRs- RR ^Rx rr 1 rrr RiRtR^r ^sT^rsTtwr^s ^rr rc*it RRrt 
R 5 r® rsr 1 


Rrr - i? rrrrir (RitRlRR? rRSR^rRKR) 
NH 4 NO 3 + 2A1-AI 2 O 3 + N 2 + 2H 2 


NH 4 NO 3 2A1 

= i8 + (8*i) + i8 + i8 (i^*'S) = RRS 


= Htr RR = <5-8 SfTsr 

(?#g RR^IRRR feR £®flR WTO W ^RRTCTR RRiRR 'SW'T IRrR RTR fes RR I CRRf Rc*R RTR RR® 

rtrrrrrt^r 1 rrr ^rirr^xrrrrr 1 

R^R - xg wRRRTl^ (rtRRRrr RRjfs- 4 RX R.^rR-^r rRR) 


wRRRRrRR^(NH4NC>3) (C6H2CH3(N02)3) ^t^RR^iR (Al) R^Rr 

hd% \o% i<f% 

i£lt RM Rt?R 4RX RRTRT Rl V <®R R¥ OoiT RR?^® RTR^® ^R I 

feR - 'sg RrRs- (wtiRRRR Rt^/cR%tR RRtt®, rtrrRrr r^sir, crrir 4 rx crRrr rkr) 


RRTOtRRRRRS^ 

rttrrRrr 

CWRTRR1R5' 

^TtRRRRR 

RRRtR OTlRRR 

(NH 4 NO 3 ) R 
(RrrRrR^r (BaO) 

(Mg) RtRRR 

(FeO) 

(Al) Rt^SlR 

C^T 

XoRR 

'So SfR 

i'boRR 

G8 SfR 

XoSfR 


feRfRR ^^sfg- (trRR rRS^RIR RRR® RR I WsCRwk'R ¥lRRw RRRt ttRRt R (RR^ R^SR f^3® ^ 

CRR X,' 5 oo° CR. I ^TRR WtRf (RRH RTR°R iSfo 0 CR 1 


at^TOlRtR 

feR - ig HfXR R^R 


-^R feR 


felR (Zn) R^SR WfOTtlRTR R%5^ (NH 4 NO 3 ) 




IRjRT CRlR RtR CRR RR=T 3 sR® RRR 1 i£|^ feRfD RRiRRsr CpRR5 + f&R-R fefCRR R3®| ^(,<1 | 







f 8 


(R#g Rt fe|RR Rt®lTR (RW RW «Tt^=T I 

feR - ;> g ^jm^Brrsr rt^rr 4 <ri RriRr-^r feR 

(RRRs R 5 ^ RTRg*iPrR R(RRR Rg*I ®1R tRR ftg fgr 3 TlI?l*S G*PR*1 I RR RRRR ®?*1J fe|*ifDc'® RRR *RTR I 

feR - Og RRlRRR-RR-RTRtR^ 4RI R=iRpSR<P ‘SftpS (W (R#T)-R<T feR 
feRl^a RRiR W I 

feR- 8 § 2 T^f 5 T=T (wRrf^rarsr '^i^c s, msst^i^ 5 ‘ cg^s- t^Fr) 


<2R ft® (R?RR <R#T) RTRIrrR Rtt^RKflRtt® (CaOCl) 


^0% 


So% 


(CaOCl) RtfR RfwtR RRC® fRT <U<IRi> 4RI IffR/R^R tRRR [i>CRC<l RtW R£?r 1 R«R 


^RSRt'S’ tRRR (R*RRt ^R ®RR Wt^*T ^R I 


■# 5 RR R(.'<pl-a<P R 1 ^®|R 

RCR>R<t> Rt^RR - 5 P 5 Rf®RR RCR>R<t> tRRtRR feR RR®f® ^tRR I (RRRg- 

i. gltRRTRslR 
A (RlRltt RttxRR 
o. t^RMRttRR 


R-jRrR/t®^ 

^TtR RttxRR RtRtR R? RRR- 

i. gltR RttwtRg <i#^FRR RRl~R*faR»R I 

^,. RPT «KR ftsftf® RtR Rtt^tRg 4# ^R“#RR RR I 
i>twr «t?r tsftf® rw^ IRp^rg 

feR - ig RRIRrR (RRRt, RtWtR ^R° WIRIER RrRRR-i£|R feR 


RRIrrR (RRRt (KC103) RtRRtR (S) WIRIER R(RRR (Al) 
HfRR iR.fRR iAfSfR 


feR - ^g R 5 lf*tRRRtcfit, RtRR RRl RtR*FtR-RR faR 


rrRrr R%§t (KNO 3 ) 

<FR*T (C) 

RtRRlR(S) 

SfRR 

if SfR 

ioRR 


RRf%RRt^t (KNO 3 ) 

RRR(C) 

RRRlR(S) 


ib-RR 

C3,oRR 


^ _. / 


RJR - ^g RUTPTRR C^RR®, RIWR £|R° ^RR-^R RJR 

,_ ^ w __ . _.. . y , . 

RUTFIRW CfKR® (KL1U3) 

RIWR (S) 

<Pl<l^ ^'oii<p*vt; 

^(?RR 

(t RR 

(t RR 


RgRg feR trrf cr rirr t®f) 3»r «rmr ®irrr #w riRrh Rcrc<i rtrrr r^ Rtf% i 

^RRRJ feRsM froft RRtR « RFsJR# RUR’ RtRRT RtRRT «ftR ®U5\ R^ RlR (RCR RlR Rltt rRRR CRCR 

Rr R?R Rtw RRR <MC=lt ^ItR^ Rt^®tR felt ^£R RtTR I 

R=R «ttR gTtR’ Rt^®tR t®ft RRtR RR%g 

feR - 8 g R 3 lf*tRRRtfSt, RRRR, RtRRtR- 4 R feR ( 3 sTR Rr) 





■#tftf?rrsr (KNO 3 ) 

^l^*i (C) 

’Ttwrn (S) 

ft^T 'ST#m 

tsrf^T 4=1C<M^=1 (C 2 H 5 OH) 

^.e-sftsr 

8.(?srrsr 


icftftr 

'bs ftftr 


£f^® Sf^g 


i. ^fsil^ratsT ^ ft 7 # '= > nit<f ftrw ^rtfw c^ 5 cirm ^ ft1j(® <ra grt^ *r#5i<T 

ftft <MG'® i 

A i^l 7 # ft 7 ^ ^s? ^Tt^ T^TT %?T 3 ofa i<? ftft ftft^T \ 3 '?#t‘T WM 7 R 7 T ftf 7 ^ W 

fe «t 77 lMW ^TW® 7 ltW ^ I 

8. ^T C^rt JpTt C*dW 7 flftR3r fe ^8 ftft t^T i£MC<t>M R<H«< ORTT f#s ^ 4 ^5R^tTT 

fo&*SM C^lrf#® ^ I 

<t. i*Rfa ft#fa c^r^fttiRr ^it^ittit 7 ti*ris77Tf£^ ft#fa ^iw 's^rt® i ## ^rt^ , iT^st^ i 


c^rrffi *fl&vf<r 

feR - i? ^fSTl^raTsr cg^tT# ^fMSr-^feR 


■#lft?l!v| c^tc# (KC103) 

(ftft) 

\so 'STt^r 

iosjtsr 


C^H# (KC103) 

(ftft) 

(to srrsr 

^afrsr 

C^IC# (KCIO 3 ) 

(ftft) 

(?o fiftST 

(to aftsr 

ftfR - ^g #tftral^ ftR# 

■#lft?l!v| c^lc# (KC103) 

Tftwm (S) «^r 

8(?s)t5r 



ftc*^ < 71 #? ^tt 7 ^ ^ «t®r 'swr ^ *n^sfa ##r cwrc^ 3 ®t?m ^rti #tftraT 5 T 'swr 

Wfa ^RTT ^PTNft ^T 7 lTW *Tf I ^®T 577 T ^Tf'S 7 T *TC?T (TTC'® ,> Tt 7 ^ I ^ fte fte ' 5 f p f IWT 'Q^t <MW> ifRX 

cmwt#/^ti^ m\ «t*r w c^tw «fe?r f#r «t®r c^ fe® ^ i ^w?r *rt ft# w < Tt N s¥T ^ 

CTSTTTf ftr® I ^tft'SC*lT (TFTTT f#® I 

Sctiwl *TI& 5 tW 

tCTRTff *rftwt?T ^Tt 7 ^ 'S C 5 Hf# 9 fftwK?[ 7 I CR?T ^pcf^tW | t^T <[# 1 ^ « ( 7 S#tI#^ I 

ftjR - j>g #tftrat 5 r c^#, ^rtwfa ^ wtgftftnt? 9 r#st?r- 4 7 Tft^R 


#tftrat5r cg^tT# (KCIO 3 ) ^Ttwm (S) wt^ftftratsr (Al) 

(to sfrsr ^ sfrsr *<*■ sfrsr 


#tftrat 5 r (KCIO 3 ) ’Tt^PFt^ (S) wl^ftft^t^r rtf&sH (Al) 
80^ C 5 ,o£|t 5 r ^fiftST 



feR - Rg ^fsli^raT^r (& ft#, RtwR 4RR RfR-R feR 
RRIrrR c^# (KCIO 3 ) RtwR (S) RfR (COFFE) 


Hfi-afFT 


iR.esnR 


iR.cRR 


/<pg fiffiTo 

feR- ig TRtfERtR R%5t 4Ri wlRfal^RR rt&er-^r IrjR 
t?#erR (NaN03) wt^ft%rFr Rt^ER 


Vo% 


Rp% 


feR - Rg 0 = 1 'E RrgIjG ^R^ 1 l;.^R.lT>-i 3 RfeR 


T/RE Rttafij (Pb 2 N 03 ) fi’.'RR.fi’ 


8 R% 


Rr% 


^ ^ RfeR# feR 4 RI ^ CECRwk'R RtRKRT RCR’lR'® RR I 

feK - Eg c^lwrsr RttofS' ^ f^R.fMR feR 


TRlRRRRttS^ (BaNCE) 


Eo% 


80% 


^ *Rt feR ^ <<# cvbdJiw'Bwo rirkrt RcrhR's rr 1 
feR- 8 gIJR*Rt$^(R^t 1 %tRRlt^, 

RRIrrR Rt^ (KNO 3 ) RtWR (S) RRRR (C) 


H(t% 


io% 


ifi-% 


4fi> RCRR& 4RI RE CRtRtR W RlR' Rt^EtTRR I 

feR - <?g RTR- Rt^SR 4RI 


RFR* Rt^ER Mg Rt^SR 


iRlRfR 

( io% 

(to% 

rrIrSr 

Vo% 

Ro% 


^RTRRJ feR okRm!^ 4RI 4R ERRKR ^RRt Rt CRRtt^ Rt^STRR W RcR’IRe RR 
feR - 'Eg RRIRrR RR RIRT?R& 4RI WtR^RRlR R1$RlC<R feR 


RRIrrR RR RTRRRS (KMnCE) A1 Rl^sR 

Eo% 80% 


4fi> OEcROH^ 4RI 4R ERRKR ^«tir Rt CRlRl^ R5 eR<R RftR RcR>1Re RR I 
feR - 8g RRIrrR RR RTtRl*#, IeR 4RI WtRfRRRtTRR feR 

RRlRRtR RR RTRRR& (KMn04) f&ft A1 Rl^sR 


RRtR 


i RtR 


iaflR 


4 fi> CECRmG*) 4 RI 4 R ERRKR Rt CRlRl^ Rt^SRRR RM RCR’lR'® RR I 

feR - Vg RltHh 5 ' ^R° Rf^tf-(RRfeR-^R feR 


R!R®^ ^IRe, HNO3 0 >o% RR) Rltoit-CRRRrR (C6H5NO2) 



tA Wf WsUmG*) ^ I ^ =Tt®T I 

£l^® 

a (to f^r ?rm (to c^t ^ i 

3 ,. fell^ ^ C^T*T Rfi^rl ^ liR# ®Tt®T W=T ’'T'Tf^f ^VlsT I ^ W=T , Msfi^ ft’lnw I 
Ob&\wGc<\<\ ^tCTT Rc^lRvs I 

fcsgg t^T ^?r ^ frtrr i ct ^rtar 8o ’#srr e r ^mt¥ ^%r i tsr ^ c#r 

*t%*r# «^iw<f w, c^ C 5 tr^#[ i cstr w i 

feR - s>s c 55 t-^¥tt^ 4 <ri wt^^rat? feR) 

cstf-o^it® (CCU) wt^rf^rrsr (Al) 

£f^® 

a wHfrfersr m&'isiC'M c^-T^rtt®’ c^fsirrwt^trr c*rM^? r^® ^ 1 

a ^r cc^t-c^ft^ ^Ht?r ^mr ^tw® ^<r 1 

<?i#g cS 5 t--^%®^ ^Hlw ^onr c?rr*r ^<mr wv fajm ^rttsf ^rftsr ^ 1 *tf^*r# ^mr w 

«H 5 Tt«rw «?n^® ^ ^ ’irt^'Mtw ^ 1 

feR - iog wRtrSm^ - A (wHftfersr wtwtfersr^ 3 T^r- 4 ?r feR) 

wHfafersr n&m (Al) wtwtfer? (NH4NO3) ^i%t^r (N2H5OH) 

^o srrsr m 5^ w $ftsr 

1 *I£R- iigWtTTRSMl^- G (WlWtl^Brrsr 4 <R, WR#fi^^FT- 4 ?rfeR) 

WtWtfem (NH4NO3) WH^f^T ^l$(^lf>W (N2H4) 

* i 

4fi> iA-o'S-S>'i> ”tW >1<ICt>ra '*!%*(# Rc^1<1<t> I i-* Wtt «tM I f*N^l ^ C*^ ’fTSTrt I 

£f^® 

i. fer^ ^pnflt c^t wi^i'®w<i ^fes ^ I t^^mr «^® ferCT¥ wtrr®?r^ro® 

^rtw 1 


a wtwt%rf5T ^rtt^ wnt ^ ^ ws 1 



WstGlwG*! (Detonators) 


Cvb'tiJlWkl 

tod 5 lwl 5<1 I W- 

i. £<i^fc><t> G^wk i 
;>. c®k#?r i 

ckk'fkrs 

'STiim, ?m k^rt?r iwm t^rlw Iwm ^r i 

^sr^^rcw 51T5T ^rc^iw i .<? > 2 ^ ^fPrt<f 1 c^ttst- ^jri=iiTrc*fS' ^t wtwf^ i 


Compound 

Daionater 



fes £<i^fc><t> wsdJiwk 

t^jfw wscGimSm ^tw® ^rwit ’W'fes- $*ttG?r st^n® ^ir ^rt¥ i 

i. 

IVilwk 

^ntca^r 'STiim fe ftG$r?nt fwrtw^ fcsff wl ^rtrr i aNw wffiw 88 8 ^ 'STiim 

I fWTtW^ sjvslvb^ CWU$ ^G^G® tWTST^Tf C^^Irrf^T ^NT TiWfa- 

i. ^fk^Tsr'STITt^ wlww I 

^TtG3^r 'S'?uti w CTtr ^ w c^tt c®rc^w errat^r ^ i ^ f^r w% c®tr^w errata ^ i 
's. 2K3i^^ i 

8. 1*MlG>l(75^ ’Ut^'W C^*fl"5G^ C^lC^Sf W C^% alCillSfH ’5G^ I 

(?. ft !S llG>lG'k < lTt^ C^le^et W (7^*tt =TNW^rt¥ C^fS' 9 |Jt^'5G 5 T^r C^lc^sj sTt^lw I 

t^rtG^frsffa ^r^1%§ 

i. 2TR1C5T C^ GSTl^Hl^fes ^ I G>IC*^C^ (TTW^T^Wt C^® 9 Tt^ I 

(TTW^r^GM^^ 88 H/V 'Ul^fe^ | 

' 5 . ^GM ^*l?r t®fl^® ft !<: 'llG>IG'k ’J? ' 5 Tt , yt?r ^ ^®t¥ ’TGG^t f^® I ^ ®t=T G*l¥t=T ¥ 1 ^® : 5 G^ 

f*MlC^IGkl ’tltFST^rt OT TFt^ ^ ^ frtTr I Wt¥ 01G¥ ^®m G^T ^ ^T ^tTT I 2fG?rtW ^®1GM ■srwr ^®t 1w 

^fwrl^® 9 rtG^r i 

8. '5lT !> Rfa fwrfG s P5‘ ftsfffa ^tW C*fa I ^ ' 5 Tt^ s f!G*T 9tGW f^TlGSTG^ fswT G'^IW G 3 Tl*Ttl3l% '^f5‘ C^ t^® 
^ I 

<5-. i£|^ 4t ^TttSR 'STUt^ 'b 5?> C®t% ^3#tffc® ^TN' %«T 

^ ^rf^r 'STiim ^®t¥ ^ ’thsTrt '*rtrr g>ig^g^ k =rttG^ ^ «^nt^r 'stihgm ^tw ^tfer fe® <1# i 

2 |^® 

i. 2T«tG5|t C®r%^t 8.b- C®t% ^ I 

C5,. ^1g^ ^fe® ^®m, ^tG^ G^n^trr % wur^rtrr ^rtG^# ®t¥ fe ^G^r^r fe® ^t^r 

g^ ’TiG^rr^t ’fT'STrr ^rtw i 


'». ^\u g ®m cwig^® ^ i 





(?<? 

8. lilt ^ 3$m$ ^wr ^ fe ^J#tft(R® ^PTM - f^lt 

Ftwf& ^pfBtWt ^ ^ l 

^if rt c*u% 'srr^rm f^r srrawr cfwt ■^iM'stim ^ fe %<r % ^ i 

^■^l?r ^ 1%?r ,> rt^sT^ jt^rr® i c*l?rt=T ^al^R^r fwrtw^ ot flro rt ftr i w®^ ^ %f wt^T ^ 

fer ^ ^?r f^r i 3o®j<t>fi5 fe ^tw <®*f wli ^rt, ^ ^ twrtw^ ^ wR^; 1% ffi5t?r fe cw 
^?rt?RR® ^ i 
^rfftf*W CFSCT^g 

4fi> £<l^fc><t> WslSMk^ ^pPT I vsw ^rwft ’Wsf^' ^l^rRl'® ^RT\<R W sRt^ f^gf ^ | 

CWS- ^mt%, ^cm, l^ttR#, ^Ftf^T I 


CWtft^sjR CFSCT^g 


Simple 

Datonatei 



Culm Inal 

or A7iri 


Compound 
Data n alei 



LEAD 

Acid 


RDX 


feg ^W*wr 


C^T, ^Ttf^TCRT C^r 1%C5Ft^r ^fStC=Tt ^?T ^tC^- cvj<HfH<^jr5T I CWS : 5Jf i F GSfCT'S', CWlfW^ ^TtR I 

toCGlw'GC'W I CW- 

i. Sofa's | TfRirg- nt^T, ’Tl^Fl^, ^Jt^ *Tt^Ft?r twtfa I 

A ''Tt 7 H 5 lft ^tRFR I Ws- <m WtWttF, ^nw# ^FMfawG, Ci>3|lI*H, ^T®t?T WtWlt®, Wtl^tR 9 it?T «I4|I^ 

twtfc I 

«. wtwr ^H^tft <rt?FR i Ws- RDX, TNF, TETRA OIL, PETN, TNN twtfR i 

WsdJlMk'M s$m aK#? 

wscSiou^w ^tr^r® ^<r w ^?r <?nw i wscGiwt^ felt wv frr3t?t ^trr® et^® <r?rr® ^ i 

wjcgiou^ felt ^mr wv £f?tw srrf^ ^ ^rrf?t wt^%rt^ *nt*r fe® i ^r f^r, ^®w, 

Wf, 9 TI% 9 r WsCGlOU^ 2|^® Wf ^fF® ^RTI C^Ht WCGlw'Gc^ fel CT W^T ^®t¥ 

”i1wsrH- c^ Ftir i (RR^f <?n^r, f^T w5i^ ’tr:^ wtt 

Wt ^1w RTT I C'isd5|w'i5<1 2|^® Wtf 1^# W3 W ^ I 

i. ^1*1^0% wRrnirr - ^’iwr^H^ift-»tf%#5? 

'SR^tr^ren ^o % wtTr^ttrr - Rmrit wr 

'S. io% WtMtir - SI'^rRl'® #ff 


(BOSTER) 

w tte %?r %rr5»ir ^urtt ^ptrsIf® ^?r ^®raw RwlQ'® cfr5R?#r ^rT^tlwr ^ gt? wRr^tti 

^54T 'sr 5 ^ felt%T ^1^1 Ftw CWC«r CR'STTf ^?r (TTl; C^f5 FtF^R C'i3c'i5|c*i'i5?l “Tf^tRRTf ^?T I 'stw 

“Tt^rRRTf ^ (RT, CvfaCiSlWl3M< FmnR?^ «fR^ (Tit FfW I ^ f^R^ Fl^^TR^ «TR^ ^T FfW I 




fa'Set (Fuzes) 

i rrs- 

i. Rfrpff^r Tptf%sr 
r fraptw Rtf^R 

^sifir-TfPwWsvAFtf^r 

TFlfc>«u<p rur ^ «w RR RR R?r i cws- 

- R^RftRRR 

- 

wlfe 5 ^ Rp'S'ST/^J 3 tf%=Tg 

i. "sm^Tt ^Tt^K^T T^?T I 

R tR RRRt 8b- (R.R/(R. R% :3 T K M^‘ RR I 
o. tR RtfRrfraraiiRRRR i 

8. ko f^ RtR<T fra tR WW^RtRRRR^8 R3R RRRtf^fraR^RRtRTRR I 

<t. Rftt rrr <rr ft=$Rc<t> RRfc® bit ®w f^R * (Tr.fsr. rkr rr 5 fos rr i 

i£R# ftptw RRlRR RR%8 

i. ^Rf^ReRRRRRttRf^RRRRs <^%ReR(^f^RiR) i 
R CRR R<? t^ 3 C^cC ft O'® RR I 

o. RRfra iraf%RR?r %tra® rr i wHttww® ftrcb crrr® rrr^o ^Rf ^rirrt rto i 
8 . rr-r^rr fratR«« rr i cw- rr, rj<i feR rkr r^rr i rrR traR irrr prefer RfR® RR 

r^rr rm, rrt rrrr era RRfer or %r wr ^ i 

<t. RRRRRRR^srtfliRR^Rfijf^Rsft^RR'RRRRR^fRfR^RfRRRctfR it^t'oo crrtcrrrtrri 

^rf%3T°^ ^Fi1%5T/ftp^sf ^ R^ffto® wRftR^RRfRRt^ftRRRrr i 

i. RRRfra 
r RRfra 

ftftsfj 0RR 'RfRr/ftpS'Sj-i'R ft^Rg 


feft - is RStfratR (RR# ^RifsfrafeR 


RRftl^R <3*1 Ml3 (KCL03) 

RRR (fbR) 

60 RR 

60 RR 


feftfif fra frsff^s Rlfo'l/ftpSer-iilR Sf^RR RfRRR 0 .£ (Rlft/CRR*®' | 
feR - r RRftraRr RRRRRt ^Rifsfraf^R 


RSlftl^lR RRRIRmB (KMNO 4 ) 

RRR (fbR) 

00 RR 

ioRR 


feftfif fra C'sll^'s R#5R/ftpS®t-i'R £|^r«i*H RfRRR O (R.fR/CRR 55 ®' I 
feR - Og RStfRrR RtQjt 4RI fbfR-R feR 


RRfRTTR H!te3f5 (KN03) 

RRR (fbR) 

60 RR 

60 RR 


fsiS} 5 # fra Tptf^sT/ftpSer-^ RfraR 6.6 CRfR/CRR 5 ®' I 



feR - 8? ^tr^t ^fijR-ifeR 


■siTR^rR^f 

(fsR) 

\5o ^TR 

•iom 


^ t'afR ' 3 T 5 T?[ ’sulcus ^W> R^T'ST^Tf 'SrRTRT <PW Rc*l *R '$'5f <PW Rc^ $,G<I I ^sRRS' ^RR 1Rfi*Rs 

RW I t3R *tfRFlfR I 

Rc*r <?#g ^rr^f feRsM fe rrr rrrrr wv Rf^ rrrRrr rr<Rr^ srr®r# 'art^M wrtrt «rr %r %r *R 
«RT «RR •ml RTR R^ ^R I tF£T *IR fRK % f^f*f§ ^RsRt Rrr ^RR Cw RRRs ^R I 4RtR RlRf£ RRstRR WNM 
CIRRI' «rr ctcr Rrr Rrr Rffw ^rrrs ^r i ^ c«lRRr rkt WRtR, rrr ©M m\ ^RtR ^lt ^mR 

«rm wrr i wrrir rh ^ri tw rrrRrr <ir<Rr^ r® c^tR rt Rrft; rri ^nrr wt «rt ^ri RiIjr® wti rrr rR§ 
tw rsrrr IRr Ite RmR®tR Rf^» RrfrR® rr^® rr i wte ^#rr ^ftN^r rrr wn w ’teRte tRRsRR' wte 

i£T^X tRRSRRfa RRR RT® RRT RRR R[*r rRrR Rrr RtRRR®tR RlR® tRIWRR® RW | 

3®tr Rrr Rtt^r/fR^w RRtetR *Rif%g 


Rr?r - at RRRnrtR c^#, f&Rr 4<ri riRt-r feR 



RRR (f&R) 

<#T 

R6lPT?It 5 r C^IW (KCLO 3 ) 

(?o sfR 

(?o fifR 

ioo ftIR 


ef^® £Rt% 


i. ' 5 t^ff^r?rrsr c^t^s- f&f^-^rf^rw^rf^rwf^rc*rt^» i 

te?MR te*r«te c^cr Rrr RiRfg *(RrRRR <rr:r Rkr fte fte RrijR rr^® ^r i 
's. i>oo ^Trfsrg' 1^rc?r ^Tg - 'src^fr l^rfer® i 

8. 4RtR]prtR^* irRrr 'Rmrh teR rrr i 

<?. RtentRiwrrif^^RRw^^WtteteRw^^t^RiRR^ wpit® rc^ i 
'b. «f%®Ft Rifted TRte <teRR Stilted H^R teTte R1RT cte WR I 
1R£|R - 'bg RStRlRtR (R^ft#, RtWtR ^ feR 


RRlR?rR (3R^ (KCL03) ’TRPFR (S) ^T-^t (C) 

*<? £TR a £TR a afR 

i. ■sr® eic^j^TD ^-rttr «R«tw m\ <k?t c^fe Ri?r fsrffF® 1 

^ 1 ^# RR^ '5TCS4T ^rr t^ft WCTI Wff Rtf^ M*r® «rlM felt *Tf R'STTf R^T W 7 ? I «Tt^T 

felt rj?t c^r^t j=Tf (Rw Rti^ *rt1^rc?r 1^*T I 

'5. W^^0^sf^RW?^'SR: s ff^sft^s Wf^t ^ll^rrsT 'STC^st fRc?T ^^rcsTR^rc^ T^P'TRT I 

(i. '®R 9 R R^sRST^Tf ctRR ^sfe¥ ?I1 Bg<P?I ^T^R^St C#F5T?r CW{R fRr I 
faSst R^il^g 

i. WR'RR [vpS'StHJc^ 1 T^^Tf GRRJR ^^st¥ cR& I 

<H<I^1C<1<1 RTf C<?R^ io CT/ft. -=l1%5rR^fRRsRW I 

's. erc?TRST%5r ^T5R?r ^r^rrft i 

8. fovSoSrt 8(3-° C^TCR (W0t¥^RTR^) £f1^ (W 2f1^ C^UwUw ^TR^T) i»o 0 (?RRR^Rs RW I 

(fMRRtft) 



90C 


Detonator 




45C 

-r’ -' v^y^ifSjfo. 


s 1 

feg Rb©? CR«ftR R#Cb ^CR 

<t. RWbR RKR WsCGlwk^ RS^fiS atm R5RR I WsCGlOtk^ <QRR 1w RR RlR (%o RlR) R$©tfi;c<t> 
riRfr i R&RRRft ^ri RSos^ rert rrr wrr Rrt RRb csr i 

MRr/ rRr% 

i. s^b rrrcrRt R$os?<i rrt cr% ^ph RltR <tmB rr i 
R RRR RfRRR ^so-Jjo R3R/ (7T. RR I 
'5. RtRR RrRr^ Riter WRTNT R£R l 
8 . 

apB rIb^^r rrR^[ I^sc^tw t&RKR £bI1 rsri - rtr i 

^RRTRraRRRRRRKRtRRRiRs 


RtR - 8? RRRrR RlwfR 4<ri rrR-^r feR 


w ^ w __ _ ' s w 

RRFTRH RRCRu (JS.L1U3J 

W1R {b) 

^m-RWR/RR?: (c; 

S(?a)R 

iR(fRR 

iR(f RR 

feR - b-S RRfRRtR RRR^, f&fR 4RI rRR-^R 

RSlfR^llR C^lC<|l5 (KC103) 

RRR (RR) 

rRr(C) 

ioRR 

ioaJR 

fi-RR 

bTR TOR RR%R RRKRR RWS 

feR - J^g RRIRrR RR^, f5fR ^Rl RtfR-R feR 

RRf>t?j|vr c^ic<tB (KCIO 3 ) 

RRR (RR) 

R®r 'sriRr 

^oRR 

ioaJR 

80 RR 


a|^B RRt% 


tRfR af^B afR# %R R5RCRTRT R&0S?<1 bRWR I W 4RtW tRRRmR WbtRr? RR ^S ^JR RtR Rc*tR R^R RRftRT 

^5% <MGB 'SJR I 

1% 3 ?p1w 1%^W/¥tf^T 

RsRRR RtWCR? CRRR ^TtRftR 4 RRr RtlR WN RRwR Wtt CR RltR RTRRtR RRt RR RtR RW 4R^T CT# Rf*ff 

^TtRRRR ^St RftR- £ RftCRR %\s£R PETN RT RDX RT M^lfvM RtR WWR® f^R R5RI RR I RTCb i£|R# Rw R#SR 
RR#T RW i£|^ RKR fe#5 RR I C^M C®CRW# R^tW RIIbCRR RtRR RtRtlRT RR I 

t^ftB RRtRRfWRTR^B RR I 4 RRtT Rwl« RR^/foSoStR ^TtRRR RCR aft^RtR R *i I 
M*l%T/sRR^t§ 

i. tR ^R# #m RR, RR B^TtR ^Bt fRR RR’ff RtW I ^RCb afRtR Rw CRRR- «fR.fe.^. RT WtIRcSR RtR RWlR 
W^( I 

R ^RR RctptRR RIbgrR Booo-Sooo 1R/RT. I 

R>. tR bTR RT fRRR RTRftRT RwRb ^[R||R 4'SCSTlR RtRTRT TRRr CRtW l 4WRT 4R RwRPR WRT CR^IRSr 

RTRRRR5RCB ^JR I 


af^B RRt% tRR 2 ®B RRt# BHTtRI R^ISfR bJ^WR I 




RfhRs ftrsptw R#R/ atltRtR w 

IrSrs M%T RttcfS' (NH2)2C(N03)2 + wt^lRtrtR (Al) 

^RRTS (R^RRt I 

efRR (RlRfg 

t^%TRt^(NH2)2C(N03)2 Wl#lPt?ttR(Al) C®tfrt?#R ftR 

SosftR iosftR R^c^lc®f*i RtR (H 2 O 2 ) IMw 

+ CR5 WtwM (PbN6) 

Mr (RlRtg 

t^%tRt^(NH2)2C(N03)2 WtfftfRRtR (Al) RtWtR (S) wscSlwS* 

'JaoSftR ^oRtR ^oRtR RttRtRR^ 

Rwl%-i>g RRR (RtRtR C®t$ttR5tRR RtttR RttRtR R^ Rifs? RtRf^TtR l 4tRRR RTtRRfi* ^5^ R*lR CtK5ltR5R RcR>lM ^R 
4R^Rt^ RT Rf^TtR WCR'S Rt#R RtR I Rt^RtR M)r (RtRttR?S RtRRR RtR% I 

RRtRRAS <SfRtR RfR (RlRtf^ RwfM i>ttl1Vl i£|RX Rt^RtR (iR (RtRtR Rtttf Rifs? f|R) ^RRR RWfftRM I 
Rt^RtR Rt^ Rtt^ R?tR?t WtRRt ^ I 4WMTR (RtRtfSRRtt^ cRRTRR Rift CftRffitR%r I 

RMAS 'RttRRfl> WsCGlOUR ^RlTMwfcsfT RtR%TtR I 4R Rt?f Rt^RtR R^f^5? RtRiVltR 4RI (RtR# C# R(Rfe=1tR I 
RRtRR-^S 4RttR i>R (RtR# RwfM i>ttl1Vl | 

TMt^-^8 (i) ^«R (RtRtRTS(RtR#R I 

(*) RftRf RftRf RttRtR W M RttR? RT I 

R#Q# (NH2)2C(N03)2 RT WttR#RtR R#Q# (NH 4 NO 3 ) #f%R (RtRtR R#? #(RR #(R? RtR I Rtt^ft RRtRtR 
^3R RRfRR RTSRf RttR RfR ^ttRR ^RR fRRptM RRt ^R I 

Mr 

w/rrr^rTr 

4Rf& (R#tRR RTTRftRT RlRfR^M? ^TrS stR #tlRRtR CRttR^ 4RI f#IR (iSi ^(fR#) fefCR Rlft^R RJR I ^s? TRfjtRR 
RtRRW fPRlRtfT (Initiator) RR# (R?Mfac#, 4JtwM) RR^® f(R I RfR RJtRftRR RW MrrT RtR t^tR RtRRW 
RR RtR CRCR RfR ^IrS #tfRRtR CRttR^ 4RI fi#R (iSi 'RfRlR) fejffM RWRR #ttR I RtR R 5 R£f#t^R ^srR ^rf?(f*Kt 
toft ^tR RT f&RtRtft RRfsfcR WsdJlC# RtR I 

iRtRtR (R#g RfR WTR# #^RttRR RRR ff% RRT® RtR RtR RJtRftRR fR 5 ^ #$R RT fRRSR Rf^R ftR ^Rl ^M®R RRRT RtRR 
CR#f fltRtlRR CRtR RRt^s ftR I tRt RTfRftRR ^RR H2SO4 ^R tRfsFRtt^ Mlw RRtR I ^TtRfR RSllRRtR CRttRlSR 'S'RsR 
f^RRR^^fR^i?tRRf%RRtR ^Rl§M RfRRtRffWRRR^' 5 lW i HRr^TR^tR I 




fegRIfRfR'SltRtR 




^8 

RjfRgcRR rrr RfwRRRg 

RHfofSRR RiRS' (H2SO4) RRl RCW C#f5t UtRtlRR (C3H5(OH)3) RRRgRW C®W RCR R&tf*RtR (RRR^ 4RI f&fWR 
rtr IrIrrt rrc® i rr>t cwf*r rrr rncr 1 



Capsule with H 2 SO 4 

Mixture 1:1 
Mercury Fulminate 
Lead Azide 
RDX 

Main Charge 


fes RRRgR «st5wi5d 


Detonator 



Capsule with H?SC >4 
Mixture 1:1 

Mercury Fulminate 

Lead Azide 
RDX 


fes RRRgR ! 5itRR csScrSr 

RsTfRRg 

RfhRS otlfRg O'S-^V^C- 

ortRRf t>pt crcr* Sof] rrt rrHS rrrrgsi a IrRi RPrfRf5lRR> 13 R 0 tRtf i rrMrsiIixr ^r <mgo 8 o RRC rrr crr i ir5T 

(R 4f*nsfi> ^ <|^C-SIfl ’jRtoR i3R° of i£l<t»n5 R5§> R>lGM <I 5 C'U^‘ilW Rfw f^=T (RG^-S oflCRf ZfCR*f RRR ^I^IGO-a RlRf RR=1 
^CRRRl ^fScR? ^R# RRRTRR^R RC^HtCRRPICR of 4 *lR 3 *l%*f# RRCof l) I ^, 5 - 

ftRG R>l*l RNCoT I 



r§ro 3-MCbtti ^ rrrwrr c#*Pr %r %r ^sc® rrr t^sr/^fa sniff i 4 rrcwr few SofR crm sicrr^r r^ 
4RI W®f RRRR ^ 'Soft RlfiR WISH'S R^5j 1 4R?RRR f^RR (7¥M RfRf RC® 4Co GRRT felt ^R 4RI of 
feof^#R W?tR Wt RCR CWTI 4R# '5ftoRRt#R R>R|i>i<lRR (f^Sf) 4R# zftR^R olR (RR^RR) oR, RRRf^SR Rt 
CRRtR tRRRlRR RcrRR Rt^WR 4RI g( fwCR 'Soft RRt RR I RfRRRotCR ofRR RtCR J RtlRCR oRfit Rt^SRRR t&RR RsfR% 
rRg*) i3fi> 'Soft RRt RR I CRRtR Rl^pf RtCo R]R RRrR RI 00 R oRR RfGR W®§RR oRftt 'SRWR I 'SRRRR RR ^Co R°CRR 
ofRRR fWCR o|R'S "5tft iRR° ofllfolCRRR* RRf RR I RfCo Soft ^ R’OSffD-S RRR RfNR RRC® RG<I I 


offCRR RsfRRR ^R 4RR ojTo*Rtfe'S RcrRR tR^R %RCR RTR^s W RfR I Iwfwt ^R ^5C® RtW ^Rl Rfw 

i^IRRR 'fRR oCR (RolCRf RR?; o|R«<l I 


RF <3Wf*P&W 

Rt WR tR^RfR®RoltoR<1 t£|R° fHo<1of R^RlCR <|j<l^o ^[^=1 I RCo C^fP ^^RRf (RW-^R CRt^tlRCRRR oR 
fwCR % ~5£R RRR ^R^R (CRf^ fwCR oflRto RRf ’5JR) Rt RRRtlR° fRR ^rfBCR? RNt "5R I ^ft^R WlCRR RfR ^t^R ?IWR 



tSWfat S>StS vsttSS fasffa fats' cStS SftS ^S° fits fits ^»tS StSS vstStS' (S^tE? cwr I CSf^tfat S^StS vstS 
W ^rts fagttss ssw srsT fro© stts st ^ls sftstts (sniffs? ^#ss ssttsts ts fag - ) wtsts ssrts ww tl^Hw c$j& cgs 

^StfaWW ObtBlffaB S*tS I 

fast fastSS tSS fafa <PW foc e 13 fas? fas* Wt "5S I 
i. fa£f?tSS Wst - mfaSt^Tvfa^tfa vstSStft 

ffStm tftS - tStSfS 4St <f?Ft^S fas? tSt^ CSt^tfat SSTtS ^®tS fafas SS^S ^S I fatS>fat<M STtS <H<I^,1C<1<! <$tS 
^otsfa SffaS S^tS CSSf SSSSS I 

vs. vstssw - wtssAsts tssfafat ssrts ^sts fafafa ^ts sts i ^ ststss ^sstwts csts 4 ^rsfas fats 
tsfas^r ^tft ^ts i faslfa^ts ^stfats sstssrts i 

iifa tsts^ (<sts - faaftsts) 

C5,. (f/i'b” SfaS fifas, &” ssr (fafaw sfa) 
o. ^ssts ^sHls (ffSstsfassttstt) 

8. i/8" * i-'S/8” fast 

(?. i/8" * i-i/V’ fatssss (Sttsis/ffsttitsfar sttstws) 

'b. t^fa StttSS St falWIS SttstS 

8. stfati ssis st ^tffs t^sft ostttsss 

V. TS# SJfattS <IJ<I^'B vstS (#St 4St tSS# falS) 
is. (CSStsfas) 

£1^® ^TS#? 

i. ^it^tS - '§I?n[ tSt-at^ STST S 5 Sf'a fatS C<t# C *1=^*1 i3S° (SG<PlS Sfafa TfaST C^Cl? StS fa 5 ? I GSt-JIG^ l^®1 GSfatS 

fats ^sm ststs i-i/8” tsrs sttss gtfa fas w i ^s#?t sw wss fagfa tss iso fafa tsss s^ts sirs? 
^st i/v” gp Sits' i tsts# <3ssts ^rttsts ^st faffas snsw fats sts s^pr w i 
C3,. fa^Sf ^fa - 4<1# fi’/i'b” Sftvsg C«fff^ vs” faffSTl fara c^ fas I ^ssfa ~m\ mt’T ^#ls fasgs 

v£isi ^Ffas (S#S S¥ SW ■spfr S^S) ffa^T ff§M fa 5 ? Stffs Sfa'Sfa ^rtffS fasffa SffS ('jTO) StTT I 

i£|fa fasfsjM SStS fasfSS WtSST felt S^SffS l fa^sfas faffRT SM (^WSt SS) C^ iA" W ^AV’ fas 

vs. 0fastS/ffSff5l?fa5s S?JSl^S - CStT^S SWT 4SI i A" StS ffa^T Stfa SlTsH CS^S I SS^T 1w SW 

W I 4Ssfa iiA8” fas- smts fa^T fais CStT^S Slff^r (CS SWl¥ SIT? (fat) sfa w I ^ c#f 
sifa STT, £fftstsfa SStS W I ^SlS 2fSS sfai^s Sffsir«IT(S CStT^S STffa ffass fats 4S# faj w I 4fa ^ 
S5}5( snw SS snffSft Alfalfas? cst% fa^T S^StS fat ^fffo Sf^S I ^Sfa CSf^fat^ wtw SSt^ fatS SltSvSSM 

SWT ^SS®ltS SfS Slff® wt JRfst ^tf^?. SSTtSS 2 im ssts I i£RttS tst^fa W snttss Sts fats 
2fftStS'SSM SWT tSW i/8" fats CStt^S SttS 4 Sfa ^ (StwS#T) S^S I m CStStS fafalt S3 - 4SI S3S5 fatStS 
v^ssfa sntk |S5Sf STStS S^tS W fatgs tss srftstsfa SSTS I ^it %s %s ^s?, SWsttS Sf W S '5TS*tft C5N 

S^tS WST faf Sts fas I ^SS vsstttsgrs ssrts WST ^sfa fasls fats sftsttss Stfafaw St S5^S tsss, (fats SffarS 
fats I 

8. tsstsfassttstt - vSSMltSS SttSSfaglt v£ts# iiA8” fasfatfats WSSFS I 




R°fet®RS 

i. ^ fife c®feR wrrr f^R i ®m?r ^feRfe IUvScrr rirt 0 m rrr i ^r# i/8" w 

rtr^ir w^fw RWR rt fi^R c*R rwt fefe RaftRfe rtr#' (3feR) cfet ^rtrr 1 rtrrSr ^*t?r ^RfetR# 
RRR I^SCb-si f^j 1 rg* 1 i3R# CR# ^RflfetR ®TR (WtfRX f*R) TjlRfe fRR I RfeR T>fe RUfe fRR I WlfR° flfeR 
RRftRT^al^KfS fDScfe %®R Rfe Rife I 

*. ^R^feRl CTt^tf^^ ®R ^RfeR % fRR TjfRfe #R i£|RX 4R 2ft^ Rfe 1 r=$ 0SR Rfel fRfeF tR fRR RRR I CSR 
fRR i3fe= wtrrRT r® RfeR 1 

®. Rifeifw® 2ntRR/«sdsiwl5*i<:<t> H55 Sc<ir rrt 2fm rrr 1sfe# (ri®#) feRtfe ^rtfe crrhr c®fet r#ir# fRR rr 
fRR 1®®M<) fRR* 4R# RW felt W I RtRRlR®tR 'SRI 4RRR#f ^RlR J (Rfe RRfe fefeR I 

8. faSst <|1®<1 I^RR Rf©# 1 ® GR *1=115 fRR (RlRSfetR ([%*]) i£|<l>n5 felt; i£KP$<Mf dfe fRR GL>G<t= fRR I RtRf ^RR>1 
CRM f*R TjUfe % R=RR 1 CRR# fiR# ^ ftfeR RRJ fRR TjfRRR #R I C5R Rfe Rfefe I 

(?. w RflRR fR%5^t fRRRtWtR fiwl<<l> gif#?, RRtfeR RfeT R^R I 4R? R1®t/®!®t R=fe Rl #R fRR wRTRt R®f 
Rt*fR I I*! 5 ®©# i£|RR Sfg® | 

^RtfeM/FtMtS 

i. Rc^lRR* FtfeiR RRT faS©# atm RRtR I Wtf#, f## t^T <^R I M*## RRfe CRfetfl? RRtR ®tfeR 

#fe 'fW 4R? ^tRfitfes <j#tfa ^ rsrr | (R®tfet C^R- ®tR# Rfe RNC® RT<f ^CR ’if®#® CRR# fRR# Ri1$<HRCR= 

Rfe GR^GR I 


3,. RfR M# Rfe Rife ®fe CRR# fRR# rIrgr (R=eJR I 
V. 1*l=5®ffLi i£|^R flwtRIfe ®RT 2)^® I 



fTtfapF fife ^ ^t®fifeft ’Tfscw ^ ^r#t *fefe i 4*t?R?t?r fffew 

^t®ffe ^T ^ftR fife Rttr w®ft froft W fUrr i ft^t® feg *rt#r w ^r i 

4t Rfesr fefi c^m fpr Iro ^55 4<r I'ftiraK ^fe®<T <H<i^.lc<i<i ■srfwr ^ftfit $mH<wh fttR^ ^ wl ^ c^tsrt Rt^lR'® 
wf i 



i. 

*. 

'5. 

8 . 


(t. 


ffel t*f<r C«!^ 2tp5c^ -FtftRfe I 

fife ^ ^r fet^r wmr ^ w ffet?r #fefe -$^r (^t i ^ ffe $<? c#f fe^r f?<t#?r ^ w Rfetfet 

^fefet^^fti ctm 5 ^ ^sfst !?rt^r -$?t <^t i 

^fst?r c^r 4tt® frsjfrtft i 


'Elrrt=T <j 5 '»lcfi'si frcfu Rg*i i*i<p 1I5 fej <m°*i i ^<pH 5 c^|1> !§• ' 3 T°wf^ti ®?*hj <ij<i$!'® ^g<i i Pp^s ffe i3<pfb 

f^w® ^r ^rsprf^ wv ^®feRr c*tft frwr i cs*r ^r $ fectr ^rsprmto' wirmr fRt®r i (<?#§ ^wifet 

■sr^t ^¥t^:?rCT ^tw® s « ^tw w 1w frtfmftMfafei^ “*ptt?r if cfittf R*n® sit<pr t^tt 
4t wr ^tffefe?r wv fr^fimfe ^r^ilfetfr w ct^o ^ i) 

strife <t>'oRns ^rfeR i i 


'b. frfe?r ^mt*r w 7 ? i ffc c^tar, ^iRsTDc^ e*rHt?r w arc# ^ fitrcs' i 

4 t 1 # fTCPfe fTCM ^ ^Tf^tfM fltt^ fit ^sfT TR'CfrN' fferttTC fFtW <RTC I c^M «tM fmfefe ^TCT 

^®TaW G^G^I^ ^3f (TTl^tll?, 'TWINS' I 

8 . fRtsT <PW fTlR»Gl 5 ' 5 RJl 7 U ' 5 f°'*f “Tf’ffas ^G<l I C^tTTf^T : 5 t^t ' 5 Trf^° CT 7 ! Wff Wf f|R^ I C^sCL?tc*stjCfl?l ^TW 

f^mr WW ^Tt^ ftH fe ftt1¥5lt CW W csRrf I 


<p«7//Ry? •’ilfipS 

?5®n^R frtR^ fTffTRt, fT3t 4ftl PlwItflMT fet I ^TtRfBfS' CT «C<t>5 ^ ^Kf^s 9 TT^ I ^fl 7 # ^sRr 

^C>nBRc^ C^t 7 ! W®t¥'S gR^tSffT CTt I 

fe5T C#*t^ fpr 'btRRn ^wl|4 fet I fet ^o t^^^-flTt^ 7 #^ ^ | ^#tft CflW RfiJ^ 

>{5.I>TD<1 <PCfIW<1 fR?U fe 2Rtf^s ^?T I fit fiwtwr ^'5J 7 T i£|^# TTSJfTM' %■ ffSJfTM' 2ft¥ W ^ 

ffer (^^^^%fr^rtt 7 r i 

%■ fRifiW arts' “ftprH 'sw’XNO) ^t “frafTH c^tws”(NC) Rctc<i ’tRfF® i Rwc'® *tf^ fit «rtwr cfr *njfrw 
altsi^ ftstwr ^tt® ( 7 # l^aR fe c 5 w NC-^^ >TW ^TNIwr fflw I fpf|ft RlWC'® f^rs, *tf# aRtf^s ^ ^t 7 ! CfT 
fRPlW alts# fRStwr ^tt® 9 Tt^ cs# NO-^ fR?f CSTC^t ftlTT I ^TtffR^ ^®m NC ff^CflM aftTS^ ^TW ®IMWT fllW I 

cfr frsjfiw attsl^ fRsr^sr ^ ^®t¥ ?m ^rNtwr ^nw i w feitt® *i% aRif^® ^?r ^r nc ftiwr^rR 





rr i ^ri Rtf¥5fE> ra ras i w R3#tfR *1% 4 ®?t w rr Rte® RitralfR? raR ra f’sraR fR=#e® 

RsjRRfra? ra rae® Rte<r rt ®rr ®r nc RieRR^te^Rra^RiRtf^eirf <ffra tfRf*teR5?r faeRifi® ^r i 
i£it RiMRfiS- R3e® rrr Ira ®T 0Nftwtw frar rae=i<i <^fe^f (crr) ^ RifstfRR Rra?r t*R 1 r®r 
ra i f%f f%g Rifsiit cw r^rr Rest iFJtc*r w rr ^rrrr R3#fR Rtt c®te%$R %¥ 4Rf& rirr * 1 % 

fRRtRRR RR WM RR « RtRe® RteR I W®4R iflWR RTfStfR <im® RCR f^RR RRR ReR RteR I (Rf*f <3^5^ ®r<f Re® 
feR (Rf*NR ^tff RCR I 

4Rt e®re%e®R ram rim writs' R#tff ^ra Rf^f® R#tfR era ^Irr rr R$jRRf5eR RfR rara Rtra i 
wtratRttR ^jfBif^a , srfRR rrr ra raRRfikR RfR ra?R Rtra i r®rr IraR ^-RrarR rir% f% RlRRtR fer rrrR 
®R%rr fra^N i cRf*m fkra rarRft ^rIrr e<)fwH5*i-4R frar ^ri crR# tfR <xr c®te%w% rrrr fra® raeR ^rr 
^R fif ^xfsifr rara RRe® ra i rr rrirr fisera rax M 's^fw e«fkR5*i-4R Irar mi rr rrirr wv c®i te*5w rrrrts; 

RRe® RteR 4 rr m#Rrf^RratRRRe® ra i 

RRtRR rir% rrr rar Irar i<? fras- era? Rew rir rw ra® RteR i m ^RRtR ^Rfra Re®; rI^r rrirr RitRTeR fR§R 
ra® rt rat i ®tRRMt, r3#i1rr ragr, mi rara ra?R RfratfRe® fcr \<t% rc ®r <Rf*hs ^f^-^slw ra® RteR i 
crara fR#T®t era' ^Rfif ^enBIn^ ?t^rR w?r i 

i. i£r# f^rfer 
trar Rifstft 

«. ^■5rwrftf i fgRr1raR we'R^ 

8. rart1%iRifsift 

<t. ^e>n|lH4 tf^rfrarSR 

'b. ’Tfsf Irar “TTM’ 

8. ^rt^?/ra raw ^rtwtwR crt® 

IraR >srt CT e®fe^st 1^? <ra? ^®R era <to% ’iw (Rf*r e^le^esj iraiR Rt ^c®' «TR?e^® *ra i cw, ® 
e®t^ trar ferrat s> c«t% ”iw rara ^^® <ra i ’rr^^r® 4 «kr w?r fer ’trsTrr ra 1w ®t erar 
Rrfsift ra^R wf ra^ ra ^’'R t?r^%T i ^H®^, w% w?r fk^r wra ^r ra Ikra? 1%sraR e®re^e®t 

ratM (Re® ,> ra i tW ra ^nc e®te%e®t t>®ic® ,> nra' ®R >srt ®R*ti ,> ifN i R rarfwR Rera i 
IraR era?R riwr Iras- ewfee^f fs? ra's t%raR fer felt rrT rR i ^e^M IraR t^rar 1 %<%r « wRR's 

■=#ra rartRR ra® -ra i Rftra- rrr Ir^rirr (Rfe^R/cRfR fra Rra® ra ^ R?Rrra crtr Ri^re® ra rwr 

Rf ratR%r tran frar Rt'SRf rr i 

(Xlt R^Rfrara'R ^Rl^R^?ttRra^®ftRRfRRlR¥ <3®M ^Ttraft ^R^f^RtRR fkReRHeRRRR I 



Schematic Diagram of Relay Contacts 







mttRRR/ 

i. (tRtRT) | RtfRf& IviUIviU ^Stt f^sTottR ^RtR I 

?^R-lR (RRRtfRl) CR ^R- RRR I ®Tt®T RtM> ^RC<Mf I 
'5. (iRCR) CRWRRRR - I i3RR ®Tt®T Rtf^fi> ^(R I 

8. f-^R-4 (feT) CR ^ftRtR ^R w?T I RlMJ' ftRCR 4RI RtR Rtf%fi> iRtta RttR I 4# fRtRR RtR CR RllR^ 
fRRm i 

<t. RfR rir r(M> iRtta RtR «w c^dJlwU^HJ Irrirot RtR tR' RRf crcr RttR i wi^it 4 Rr Rcr’Rrir w i 
tRl^S RfR RtR WsCGtCRk^R WtCRR RfRRCR 1RCWR RtR 4Rf& RtR RTRRtR RRCR RttRR Rt WsCGlCRk^R CRR 'SRltRR « 
lRC*tRattR ('StR#tR fRRcS^R ^Rt^R) CW CW RttR I 


i£lt RRRR foCROo WRtft RtRtRlRR Wf RRt<f w RR Rt RtRtRfRR RC*!T Rtw ’jSlRRtflt RRttR' W RtR 

wRcr f^feiR RRtcsfR RsrRtRf wtttR RtRtRfRR f^fertR Rtwr rir« fRRT ^tR^ RtR fit Rente's ^RtR W *|r i WRtft 
RRt<f5RttR RtRtRRR RR R1 rRp$Rr <stfm RTW® ^R fit R^RfR ^IR^tR R^RT RtR I ^tf?IRt?R CRM RtRtRRa CRttR^ 1%f%R 
RfelR feR RTW® ^R CW, R^tfRRtR CRttR^ 4RI f&fR Rt RTTC5R RtRR I ^fslwtft RcRC<l CR Rlfi^ Ws ^R Rt IrIrr 
CWS RRRW, RREtRtR, RRtR^tU, RtRtR(CR®]R, RRRR^sJtf^f), OSMlfiSH RTtRfpT, 4RRlRfRl-RlRR I 


4RttR CR fowfiS CRRtRt RttR 4Rf& RRTfR^lRR 4lRC®R fS$C<R C*tR RTRlR ^R# C^r=1lTD*t RTtRfpT t f^R ^TtRtCRt 
RttR1 ^fRRtxR RmmfRR Ircr "Si^Icrr wm Rfoft^tR RRtR rRrR ^55 rtrsmir Rt<fRt i ^rx Rr- RtRRtwtR %cr 
RR tRR (RFM RR ’#^5R wr RlR I RR vsfRfMttr (o^. fjRRfRt^-4<T RR) WtRtR ^CR ’It®' I 

fiTf^st RtRt, Rlt frRtt5Tt1% ^fRfMtrr RtRWR^ RsWH;<1 ^tWtfN' fR^RNT 4RI CR*f RlW ^ ^'S 
RW11%C3T "St^sT 1% <i ferR wrt ^rc^rtWR i 


o 

o 


i. fFtlRtll^R 
CWlfDH ^jtRfpT 
O. tcRl1% (^ fRTRR^t) 

8. t^it 'Sf'uftw'i CTmrf% 

(t. 3 Tl s l[<pSR<P i£|f>1V!s 

aR#? 

i. H55 c<R O” «wf (R 5 ^ 1RR I RfR I^R R#tR Rf Rlw ^7R fcHCRtRt fFt^R RtRRH RtR 

TDS<|[D<1 RMr RRtRR RIR RtW R#!ts RtTRR I CR*f R#R ^RT H55c<R Rt RtRf RCR ^R^ RtRRRT ^T RtW R#T 
WtRRT RRtRR C®W Rt CRU> RtIR I 

WRlfRRR CRtRRtf^R C*tR 2ftW ^sfR fe fS$C<R C*tR RtRf 1w RRRW o/V” RR 1%R ck^T fkt ^Rl Rl#t 
CRC& CR^R I 

«. TDS<|[Dc<R ^R# %TC$R RtRtTRT RtST RCR RR5 RRtR I ^Tlt WRR TDS<|[D RR R1 r[r5Rr fe 

’ffR^R I RRtR RlRRCR ^ CR^[R I 

8. tcRt1% fktr RRtR RW RlftftCR Rt R^R 4Rt ^f^st% RRfRgCRR ^RR^ RIRR R#CR fkt I «Ttk CRCR 
Wt^R RRtRR CRRUR RlRRlR Rtt®t ^Ttk Rtt CRRlTR ^'S ^Rl1% ^t^TC^tfSTCR - ^Ttf^tRRT f^T I «RRR I 

<t. fRRtRstR 'SIR! Wt^R RRtRR ^wH<F C^R fe CTt^tR I ffptSSrfDcR RtSt WR^tR RtRR RRt® RtRtRlRR Rfelt Rt^ Rt 
RJR RtR | RRIRR IfpSst R^RtWR RC'of frsft R^ S[b^ ^Rt, %R RRR RCR RtR^R R^RRR Rt I ^ RRtRR IrSsj 
RR tRR CR^M W Rs# ^TRRRR RJRtt® RJR I 

'b. iRtSfijfDcR ^R# IkRFtRt RRW RTRRtR RRtt® RJR 4fk<F Rfo^lR Rt^StR ^RR i£|R# fD5c<IR RW RtRttts 

RJR RtR ^RJRttRf RmR tR^W i£|Rt ^RR RRRf RtRtR WCtttwttR I (tk&ttRSR# TF»rfRR«tRR ^RRlt ^T-tR^rlW 
RRCtR Rtt® RtR ^R° flJtS<|fD<t ^RR RtW RtRttt® RJR I 

RlRRtR^f? CRt^f C'SrRlfDR (RRtRR Rt ^Rt^ R=R RtR RtRRt CRtR 5 ’ RtRRtRR RRtts RttR^ I ^RRtt Ifp^Sflt '5[fRR CRtR 5 ’ 
^tfRRRR RR RttRRR%T RtR RW I 4RRtR RRW ^ ^CR CRtRT 4CR WtR RRf I^R RtR Rt I Rltts fR^ptRRl^ W'fR^ftR 
RcR’IIR'® Rtt® RttR I (RtRf C^tRtttSR RWRf RtRRR WR?tR 4tR? RRttRt Rt RsfvptS&r RRR 4RR1R RRtt® Rt'SRtR fRRR ft°Rt^ 


RtRRR I 





fi55<i 


ts*r i£i^x 


wt'swGM ^r®t 



c®r®ilf5*s ^JM^pT 


Rfei<t> *rt^si<T 


tftf*tra5?r <ri 

G'bC'GlC'H^ 







lilt ft ! 'S'£tfD<1 *«« 'SfttftBlfihr ■STC^f I ^5 4B# C^ <FtT5<T «lTTH ('N*f BBI5<T H%)-4 <INT 

^?r i ^bx fS$c<i« f=f wt<r 'srfwr foS'StfD ^ gbbiw «trrB# c®w ^rfrr ^ ^b# ^rr^rr 

bibib gbbgbmb wt^s cbbt bT bbb'oToo piww w b^gb Rfei<t> fs? ^b i c^ bbgsb ^mH 3jB%r 

cbIbbgb *\ m \ bib bt Btw b&bsb bsbib’ btbjgb bt T^tfsrs-'trrf^r 'Ngbb isWf BT3BT bib i Bit ctB>, cb «lBKt 
w 7^- T^t c<k \®ib ^bib bt wnt c^ wm wv gbtgbb wtBBT fer fes bgb I ^ibtgbb 

BitwfBBtBBBSBiBB i 


o 

o 


i. TSFt»r fi^B - ^1^5 ^Ibtgbb B%BitGBB bbtb wsBTtBfBf*f£ ^bi ^Ibtgbb crb 's/s" bbt w ^iBjfBfBBtB bt b^bib 
f5'S<i i 

;>. bibib cvivic^h - bbgrb btkbt ^b ^b# bbt gb=imb c*ib bwt btbbh w i bbsb bbc<m bt bbbt 
c=rc^t bibb (^tfg^wtw) ^bi ^BrfBBit® ?iBwf b£ wb bibibIbb' ^rtTT<f) bib bbw 
BBGB BTBf sfBtB «B I 

vS. 3ftl^1^-^l!;5c<l^ | 

8. «^B %'S - 4 ft BTBG'a BtGBBfBBlftfajB Btf^BBlB BIBO'S BB I 
(t. 'ofBtB - T&-BGB CB^fT 

'b. RfeiB b^ - cBtrBt Bt^tB bt btigsb bibb 

£^1% 


i. 3Ft*r [D5<ifD bbtbb ^rfwf^^r cb^Ibb i 




^g# cgqegg ggr gMig 1w e«w w gfartg cfa& u#r?. fDSc<ig arts fag arm gfag fat i to gi^g egg 
*IT to gw i cBg c^ffsr^r ^w wt¥'s fggtgg gwg | 

V. ®tgMfi5c<t> m fDSe<ig gWT aim gwtg 4 <r 4W WtggtgwT gtge® W Cg#T tegtfa fat I W1W RSe<ig 
%<#«tg tegtfa <3f5g igjg gt fa&r gfe fang fag aw fa i 

8. ^g# gw gm gt ?rtt^ fag ^g# ggw ^ i ^ ^mit ^ tfa ggt w ^eg ^gsr 

4<r fag gigtg crog^m faffa fRSgfD greg greg gw gtw (fa cgf*r frrt^ egg gr gg) i 

<t. fat fDfafD i£utwfag fDSe<ig faw w ^3 git<r®r grow gigtg TO^ItWTr gM wfW fag arm gwfw gw 1 
b. cvbdJlwUcgg c^MT am fgf^w gfatg gt gnwg giro fag ggw gw m ^w 4Ttwfag fD$e<ig egw fa 
fag g®fa faw gig wfa am gwtw gw i grg fagg gt i wfafal gfag cfa faw gNlg i (cgfag ^wrfawg 
gw gtgtgfa gwtg ^gj wsdJiwkgg gtw ^gtfagr c^f& fafa fat gt fa Igww mgr ge® gtw i tegtfa gf fatg 
g faw egefagkgg gtw faw?ginte®gw i fag Rctc<i cfaginrcgr ege® gw i) ^ggfafafa£®fr i 
g. <imicgg ^gj egetfaSgilW fgwm grc#g gwT gfa i to gfa gte® iT 5 $e<ig fafarg faw gw i ^ 
^ggtg ^t^gggggtMtg^gmtr^ggt 1 

v. fDSc<ig ^gfatg ^gwtwr gtwtfar (srtgtg)-g faw faf® ggpg gt «tw fro i fafafa ^gg tfartwifa i gtgfafa 
13 fa® glgtg egge^egg gwi Reg faw Rfeggs g^g gw fae<i ^g° ®tfagtgg> t®ll ggw gt (fafagfaw ate^R'® 
gww i 

gfa<r©g f*Fr gt fflf&tw 'sjflw ffar 



wgtgt1g%r fafarw “fafa eggfafag m Rp^s# t^ftg i %tggg gf mrfgi fggw ^g# 

fsTO/girot ^®tg gr gftg Rw gw gwr ^g i ^®lwg ^ wrggig ^g# c*im mf g[^ gjtw fe wt^twT «rtw i gnwg 
g»g<HH gwrgfgg? agy ^igw w m gw i ^g# fgfg% ggg gw ^tgfit ^w ^ttggg f^ar^wg ! mg? gw gfgw gtw 
gr 1 ^igfit ^w egg ^g^ 4# antgtgw wrm gw i ^^»tw an^gigiu <^rwsgw at^m gw gr grsfw ar^Rn® gw 1 


^gggfr ggt<# c^f5 «r?rtw gfw sftw 1 tg^s#w ggggg gwig ggg gjg^tgggft ^Ikg? cs w egwr i ^r® gtgr 
^gmwg c^w anwtgwg wv wf ^®fr gw i ^l^g gt1w®tg m ^ ^rw g^gro fi^g ggggg i ^<pRc<p 
gt®g l^g f^af^/JFtgrfgi giw gtegf^ cwtg w ^gi ^rt fgw ggg gl®g l^g gf fag gig ^gi gf ®rwt®fw far 

gwr gw gte® 1w gr gw i wwg# gum wggfr ggr*# ^g# ®^g ggew ^giw far gwr «rtgw ^w gr w 

RSegg gegj c 3 # : ^w 1 ^g®tl®lg f®w egw ^^gg girgiw ’sriw gro gl^w : ^w 1 ^®rw e®H-j>® RegR egg gfa> ^g?, 
tgwwrgi 1 
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#4 gtw 41 444tft 44? 4ti44 4#i4i44 41 ?iti 4 -spr t#gflt4#4 4#<i'®#'3 44t <414 4H4 i 414 cwf 4t4 444 , 41144 
c^af-re <u<i^ ^4 4444 c^# ?nI>Gc<^<i c^lwr's gi<i<^TDc<^ 4NT 414 i 4i4i^gl4i44 4ii^ Wf4? C4H#4 4i4i #14 c*rtw 

9 UTw atm 4#i4 #»$srfi5<4 4t444 wr ^4 1 

44ti4 c/i#’ f#r-44 ##4 gjw® 1w ^rtht ##4 41 4tt 9 T (4F®4, ?rt#54, twt#)-^ 44514 4?rr ^rtrr 1 

#4 ^Tf^m:^ #$«*( trot <®?(4M ■spr t#wlt4 4#4f#4 w *t#4 1 

4t #»$cs? wr g44 fcc>ic<i <4#4 (^ft^ gjw® ^4 41 44t4 4144 44 444 1 g 4 *r# $<:*$# 31 4lsr%44 04414 c44 
w®ft 41^41 4t4 1 4# 44t44 4 ## 4t#-44 4t4 414 ^® ^ ^UPr 'S^rtg 1 g4 <? l# 44 # c*rtw 

4T# 4t4l C*tm 44141 44 44? 4# 4)4#4 44 444 '®*F 44 I 4)4#4 44 444 4'®$$ 444 41414 41 4T44M, 04CR 

* 1 % 44?4ti44 < 341^4 #44 ##4%4 1 

14414 444 (4#4 44# 4°^ g44 4114 I 44 ^r<f 4C55 4t# W&r 4^4 <4#4 C4t4tt® 44 « I 4t#T (414 444 

'of g44?4 gg=T 414 CWT i34? f#14 #t#4 (4TO 414 I 44444 1#144 444 (44 44O'® 4fN4 414 C4*|4 I 

i. 4141#? #14 - 4141#? #14 44# iR C4# ^C?T^ C4144 C414 felt 44t 4t4 I C4<4<t>fl# 4141 44? ^rf##^? #4T (41# 
(441 44 441H4144# 44# %4 4#C4 44# 4t#4 #14 $b6>#0®l ’oflff# C44t 4t4 I 4t4t#? #14 44? #2f? ^ 
4#&#14 ^4^t4 414 441 4#14 2flt4tl44 4R4 «S1 #4 41414 C4t4 4H^tH^ 4141^4 (4t I 

4. vm 41# - C*rt44 4Tt^ 41K 44f& C^f5 ^s4 4411 

'S. 1^4 - H55C44 C*t4 4WT tc4t1% 41 ^51 4% t44l4 f414 %T 441 44 I I4=1|C44 ^44 ^4^ C5l^ 1tl44 f44 4114 
414H44 WV ^4# ^Tf°44 %4C<I 4lW 414 I tc4l1% %T (444 ^H?t 4Rlk414144 4W 4Wfl4 414T14144 I 

8. 4TtX5p5l4 - 2flt4l441 (^11454 ^lM^l4l^ (4P5 <44 <|j<l4'® i£ITtWf^4l^4 41411:1 

( i. t4^Sf 4fe - f4^Sf 4fef& ^4^ C’/i'b” 1^4 C44 'S” 4t44f4 C4C& (44144 I (4T®f 4f5l4l^ 4J4414 414 ^44 C414 
'D/S" I^Cb i34fl> ^ItW 44144 I Wrf4l C4fS1^ ^4f^ i/lr” 44 4f %1®14 ^4j ^414 44f 44 I 

4S3(f%444o 

i. 4414 41144 ^44141 414#?, f4l44 4W Wf54l4 I 4tg1^4 4144 4114 C41W14 ^41 ^4 (4#1 C4t^4 f44 4114 
C4tWH4l -$^T 41414 I 

4. 414#?, f44 ^4? 4H44 ^44 #14 #2f?14 Tjf414 #4 I (4144 ^1441 41414 #4 44? 4?fs? C4# 4fl4 4#4 
%44 4#R4 #4 I 

'S. , 3f44 411134 4141 #144l4#14#g4 I %®4^414 44?^44 C4W i/8" #4 4W Wt441#14^^®1 #14gf®14#4 I 

8. #?f?W 4?f#® 414 4t4#14? #4#4 4f4 I 43t?44 #1144 4l##C4 C45R 44? 4l®f% ^?»f 14^ (4^4 I 4# #f^f 
#41 4H45- v®14 f44#W 4144414 C4#14 414 4414t4 I ##144 #44 4W C4Tl^ 4t444 #R#14 <4^1 #4 I 

( 1. gi®t4#4144 4t#T W1441 tn41%41 '5R#l4f##PTt4#14 ^<444 I 

? 3 . 4t#4t4 41 C®1#H4# 4T#1#14 444 414 (4P5 (34 4Tt4 #&C<4 4HS1T 41^4 I 






g^gig'stg 


gtwfcg ggtgg ggg gfggm w gfsgt gfg <gwrtw glggf^® ggg $oniR<t> "sitg-fkg f^w ftgteg ^ ggf gfg i 

TgggSJjtT^T 4g1g, gg^-^g^Ttg ^felwSM ^glf gfe twrfg I i£PR R^0o$ C#»K gjg$r® SCR 

(Silicon Controlled Rectifier) ’ftg glfgg> i gfgs Tgfeg^g wgr frfSr gisgg® gpggg -riC'iC's I 

SCR ^g# ^cnaRg 5 ’jtg gt gfeg ^gfg gtwtg ggfg) eg ’fjj gtgg ^vf?r ^ 'ofa® gtfggf g^tg 
geg | ^g# SCR -^g l^g# *rr ^rtef - gf3g|g (gnttft egg), gfsgig ^rt^ (c^dsiwUw), ^g?. c# (^gig gfsrreg) 
(R'SiQ'o wtgtt® wtx eg*|g) i 

ggg g% SCR c# (A-l)-^g 1w gtgg fg^» g^g ^lg glR^ g^gg g^g ^ gy#tft ■=##« fg^ cgw gt^gigcg- 
wsdJiwkgg Rig* cgtt® egg i gll^ gfgieg ^sg ^rr cggtM wre^, ^gsR cgtt^tfl (B) ’Tfsgtg gftg (D) i 
4tgg wR sfegi^g CTt 1w Rgrgg ggeg ^gi ^g gtg^tg ^ ggeg i cgttg^lft ggg gt#tft cgw SCR - 

^ gt'sgtg sfgtg c<nci? egg i s^gl^g c<m*iI' SCR ^jggfg '^reg (gil<p5 wg’^jf ’^'sut) *tf ^ggR 5 gig's gfe cgw gtgg 
R^gg gtgwg; gg i cgwtg ^g-w ^ gjggtg g^tt gig w cglcg^lft g% gjg^tg ^gi i 

■gf'sgtg gigg gggtfg?, 'sttgg gegr Reg gf3gtg (<^5itg5gw '§?tgtegg wgr) sfgtf^® ^'sgtc^ Reg*f geg i ^ wtgt gggtg eg 
wscGioii^fS ^gR gf^gr ’tt'sgtg RgegggrgIggr cgggr ^R gfg^-^Rg? c^dJlwU g^g wtFim 1%^jg i 

gfeR gtwtg cgw tg g^sft ’ffsgt giw i ^gigtg'sg3T i ^g#g®g ^gitg^gRigifRlt gtgtM gtg^ gtig i 
1%g# sfgtggfe^^Slt^g ^glg, RlwRg ^glggfe, g^'SiSn ti^gtg i 

%g 1^ gf®g ^gtg glwtwtg c#*tg fgfeg ^ i SR®g ^gtg gfe® ^gtrgg w ^gg®gff ^g gggf gt fgwig R?r giw i 
gg^Swt^g R^rtig g^ votg gtwttgg gw gifs? giw i ^riggtg gtg^'s gttg'artgtg gt's gtg^ gttg i 

gfeg egg ^ <gpqg ^gi ^glg gtwtgw w$g i ^g^ glBWicgg gi^tcgj ■=##« giwrgl^ egg g^g i ^gtegt ^glg^rtg- 
^g cgt (gt) gtgitt® ^cg i 
si^s sfg#§ 









S8 

^tw i ww wsdsiwk^ cwlt ^ i ^ ^ 

%m rrjr i cvbd?icHtJ<iTD ^rrf¥^ «rm ^R^rs <?# ^ c^s- wr %m i 

tw -5P5 ct vst^ cvbdJlwUM Rtrr i£R# ^5 l^sf^Q (r^swr wKrr rm ^ 1 wsdJiwk^ c^swlwi 
grfc*R '^rrc^r ^ 1 ^ ^ r*ir c^\ ^ <r ?nf^Bfi> t^RMr? vs*r wjcgi wtRIk^ wtw rrim ^r 1 


W$V||M<( «R 


^TRSf 

s rf 5 TtwR w^ix «i?r 



i. 

^,. «tt'8Trl?r 
«. ^TT'STIR 's(|®& 


B=v 
C=^f5lft 


D=’rt'STrm sut^r ( 


SCR^f^Rtl^ 


i. ^viKlU <?# rrr rt f?rf*f£ w?r far 1 

;>. R^RR ^Tt^# (RCR RfW (RR «sd5lMk*R WtR RIWR f% R I 

«. Rfff >l<ll4^ \®cr ObCBlwt^fiSw* ?R^F WRI 

8. RlS'G'is|S*1 1>R[ <Ji'?t !> *S I 

(R#S WsCGlOUR «IM RW RtWR R?f3? RTR RsC=lfDc<^ RRRRR <#Rl RRR I fe# 'ftoflR RtW C*R RR 4RI RtWR 
*Rr R?TCR SCR -W RPT& R?R «sd5l<Ri5c<R ^®R CRR R3RR 2RR RRRs rM# ^ CR^R R (RttRRft 3j$t>C<t> iRR 

RtRR l 

'*$> AfeiW $(. e T$fc < P *ilf& 

^ 'gvgft r^t Trfrr, >ilS<r>, IrsrrNt ^r ^ 1 RtjRstrT >i^.«r«i «j ixir xtr RR 'SRtrr Irr 1 1 %^ 1 %?r 

rr^im rrr Irir io mw* crr fc>*i ^*Cf 1 fKRRtRRR'fe^ wrrR-^, ^r f*r-i (Rl> cr*|r)-i£r rr RRj'o 

RT I 





+ s> c«t% 


% 



• ! tr'STrt^ : gt^ 



■*1^ few $(. <r isR < p >ilR$ 


7|t^ ^ 4<T ^SJ*I<T ^fat? 

i. ^rt?r-i - ^ cafs?*^, ^r 8.s c^ i ■^Raf®'® i 

^rt?r-;> - 4fi> cafe&a1 4fi> fp, ^Ra^^N Rt to« w ’lira i ^Ra^^N raft^ra 

(c^iTf^tf^^l^fSTa-) amicaa ?flwr airalsHi^pitra tewra <*r# RrPfg (Mm ^irar ^wlt ^trr i 

«. %-i - 4fi> ^Tr^rtl^fs^', i*ra# *rr*tm ^c=i|p4 i rt «rt<r-;> m ?m tom ^t*ow (^o 
^r Rpstrat<r ^T*iiw ^t^lft m\ ^rtrr i ^Rrf^rSR (^ rafe 3 ^) wrf ^rftsjfa orR>lra rt 

otMw c#Sfp«tfe wr ’trsTrt rac® ,> rtra i 

8. R^-i - 1£# i£ra# 2N3906 i wHi ^iwswa jjHi'MSa's wt^rtrr i 9m ^ <ptrar ^TlgitritraR >rw 
wt^w ^rtc® *rti?R i 

<t. 555IC fH - 4fi> i£i ^Rf® ic R^raira ^Rtwsr ^ ^rra^ 3 t#c 5- ra*irr ^nr i ^ Rf^r 
^^traMratft i 

4fi> ?®IRr rt raraR riRfS' £®fRr R^ *iwtrar*iT m\ i ’ifN^r wti 

Rrar r «rf%®3®r ^sfw<i w *tfRR ^rtr ?m cr^r ^sr “rasratw” ^mR ^rt i 

4t Rtf^ i8 4R cwfepe^f 4RI iooo W®l R'RR (Maxed out) I CRR RraR R*RR R*lR ^JT’TlRlkaa RtR 

Rt^R ® *R RR Rf^traR Rw^ (RRH RRR® Rra I RX^% C*R RR fkRR RRR WRR RffaR RRR Rf%® 

W r.<i ra raR rR<i®>i i CTl^t1%° rrR ®j*i) wlsfc^^i c<ic® rr i3R° >i>i?i rR<iI®® $,c*i '^rtrr i 7 r°c«il®j*i 
*lffaf m\ w c^ tc’nt^ ^wt#?r fe® ^ ^rf ^® c^ ^c>n|R<^ l%lw wf 

w 1 

9p% 9 ft'S¥R' ^ ^ 'srfwr wtw wtWf ^T 

frtrr 1 w*^ ^r ■^'sttR ^ ^ 1 ^t tf^r ^ ^r w ^ W?¥ 1 c^rt# 

j-ifejHi Rc^lR'® 1 





4t Rs'ol^lU Unti#i wt; cunf 4#(fe3 555IC #4 ti#mn i 4017 few u^sn ^Rnrtwm ifimr 

fencilffeilflfli 555-4 4017-1feci 41# ’fl¥Tfefefe 

ici l >5W 10# Ifepf afef ici afU 4017-# , ^eil fen fen T^TICI 10 feci ’©4 im l 2jtiil®r*i ^ifft IsCiNi Ilf 
iti fes - it feifemti ife m i cw, %# few itfe#ti # itni fen felt w i 

K^nti in ife-m wti itimr *$p&t fenwl! n ^r w (555 usi 4t*pr fefe wti Iwrfr)-^ 4feiut iif 
iti i wn few itfefeti ui^ti in ifeife w itm wK*f fejnfe femmi ife) imti life s(^r ^en it i 4# 
4it m4i ntfe# n w itm wfe4 imti im if ntfe#ci 4fefe%T ici (fen 4ii wm tw m | 
fefeicif4ifenif#i^s?iff i Iwniatiniiti cinfe^1i4i witifeiii^^w^iit?oTiiMinT i 

irtn^nni#® 

F = (Frequency of output) 0.693 (Constant value for 555 IC) x 0.0001 (C-l, 100-uf capacitor) x 
1,000,000 (R-l, 1M resistor) +2 x 4700 (R-2, 4.7K resistor) 

it, F = 0.693 x 0.0001 x 1,009,400 
if, F = 69.95 seconds 

555 affi 69.95 CTO 4017 fen 41# ici iFpr ifefei 4ii Tiifefen fentei Ik# m i 10# IKi afet in 
(699.5 (TRW fen it 11 fefe# 39 new) 4#fefeti 4017 fen 41# im ifefei 4iifen#imn fesfi 4017 fel 
10# 4t®pt atn m (116.5 fefe# fen) 4i# n®pr fefes m 4i° fen# im i 4i° 4ifci feni ifem ®qiRi ntm 
4<sn i 4im 4i# #1114 cutnr inf i wf?*fenf ifeifei icis aRWfeti fen ifeit nsi i 

#ftH4? 555 + 100-uf capacitor (C-l) + 1M resistor (R-l) + 4.7K resistor (R-2) 555 
= 69.95 seconds 4017-1 
= 699.5 seconds 4017-2 

= 116.5 minutes 4017-3 + 19 hours, 25 minutes 4017-4 
= 194 hours, 18 minutes, or approximately 8 days 4017-5 
= Approximately 80 days 

u#tft mil's 41 # <n#g 

cicin fenSfeeii fewln feiftm cro cimti 111 u#tff imfe life m i fenf'sif feif m ((to fefe 

itnn##i fen) wnitntfei u#tff imti life m i 4i cri w imiam u#fft#ei irsfei (#gn#w) m m i 
4^itfei citi tignm-4i cm 4i# uk cm (ns Ilf H, 4# ifnf itw ici i 4t w?n fen uiifei's uffeft 
4i° life# ci wf im i 



gr*rm Hsr 2Rt% 




Rsgtg#- ggNf sfgtg ¥tw Rc^i^ 

i<?% i<?% 8o% 

C*TO wtwlt^ gt ^FMf*IMt5 tWIg W5FTg tra^TT Rt^R 

fgggs g*R $«iwr Rt^wtg ^rw® ^rkpnfw ftg fgwf fro i rogg fro gt i 


RwMft 9 fgt<f 

2fsRT'5Rf 

ic-% 

b -Q% 

roggg c=ro wlwft®' g r N% 5 # 

rogg? ^c^tc^ir riS^r 


/^teel p Efable^v 

Ball bearings 

Fulminate 


or Azld 


Initiator 



Main Charge 
yellow or 
wVhlte Powder 


Main Charge 

Fulminate or 
Azld 




Initiator 

^a.«i M hu B . J 


Ball bearings 

r 


fbW? ^ n9 lTtt‘ row 

aR#? 

i. ^rwt <w<f Rt^roffgtro gRrofro i ^t^rr^c^-^rr^rc^u ^tt^bt^^ 5 ^® 1 bt^grofHgwgirogt 1 

;>. sfgtg biwro' gwslg WTO <s^r ggw 1 

'5. roW^ro- gw»t?r '^rrc^r gRRR»tro wg 1 rowi gror row «rrf®r wwtt grn giro gr 1 «#r wtrr^tr t<it ft’iww 
roggt w ^prwft ’Wsfro wro wwswfg^® grow Rc^iR'® grow Rtro 1 

8. gfgroWgt%W?Wgkg^giW'gf%gkgWfgWWf^gT(WfH]*gWftg'rwgt 
<?. ro rortffg iRrowW gjgffg grot fg rorsroff gfg w fg ^®ro ^siro fig' g>ro fgg jfgro fgg isr^x Hgfif wg fgro 
Wlt^ro fgg 1 ^WT T^gsgkJrorr ggg gwr f%wr groi fgig ^gi rowro gjgftg w 1 

*>. rowfifro' ^g# g#?r glffror fsg 1 rowfiSrop ^g# wfer WTO roro swro rotgtg wi wggg fro fgg 1 gwr 
grtf% fgro cfWg tuc?i fggfgg 1 

ro#s 

i. roWgRggtfgfwgrotgwt^rgg^tglrog ^®g RkRlkw]^gWgTg^gTgrofro 1 
f. wM ^gigrorogroTfg^gg^wlgRrgNrofro 1 

«. c^tsrtl^^ 1%=^ ^ ^rr?^® ^TS'T^Tt^ -5iw ^t f^r=T^ l^rfen® 1 

8. wg$g rogg^gigWfg ro fggro gw gRro fro gk® gwr cgwfif Recite'® fgig wjf gstggf giro 1 
Iwrtt row I® Ik gfg “Wifls 

rorow *t%*r# Hag (nstf^trirsT rogrok, wtrotlggtg grtafs- gt t^kgf gf^tfil) s>o% ^ ^®g wro ftrog ^grot <g 
wro io% row wtwlt® gwro rowfif wrrot ggw groro ^ fgwiw gfggro RrotpiR'® fro 1 
gftws twitt cgrow 

fefgg R5if*trrkr rogrok (KCIO 3 ) + gkwtg (S) 

^ro*tig ^^t D9 irtt cskg^t^ft^gf 1 





^irrt rRrr 


RRf*RR CRlCR? (KCIO 3 ) 


RRRR (S) 

;> RR 

WsClSlMtR (CR^RTiWlt^) 

i RR 

R=S®t 


TRRR RC-G^tR 


TRG' RR/5rR (erfRfG 

i'b 

Ulf^R RltR 

8 tfR 


R¥® RR% 


i. (RRR RC^RC^M b- It TRl^ R?TTRR%TR I 
rrscrr ^R iA sftsr <fvs wlwlt®' <RR%R i 

'5. CR5 ^"R feR CRRflRR I 

8. l^fCST^'V 1^T^fS-^5T 'C^^lf^Trsr I 
(?. RTSTRR ^R iA RR CR5 WIRES' CRRfiSRR I 

'b. fe RfSTR fRRft«TR l (^-R RtWRtW CRCR feR 4RK <R^ wtwft® ita RR RRR RhT RfW (3R 
CRRtt 3RR RR crR RwRR r5ir Rc?r i «mjc^ rR cRr ^ frt^r 4Rr#t ^ RtR# rrr i) 

8. RRRKRiT RR RC=T Stiffs R%sR RR RC^UfS C&R fe Rf3lR%lR (RC^HiU CRT ^IWRR W RR RR 
RR® RRTtRR RCR’lfa'® l) 

V. CRRfiSTR RRRT ^<R JpS f*R#RR I t<R RcR’lfa'® RR R I ^R RtfR fe ^C<M R I CRRR CRRR R^®T 
RC-S i^R I 


Plastic 

pipe 



fsar? ^RTft csf^w i 


RRlRRS rcRRtr Recite'® RRf§R i 
lR5iRS 

i. ftsft RR tRRrSRR I RfRsTtR RR*T I 

SffR fsTRR i£|# R^RtR RR 'sRt RRtRRR I W R1 !r 0®$ fRRFtRf R$ I 4# ’rfRsTtR RRR I 

O. RMrR ft®ik RR RC-G^HlC^ RR RR Rll^T I WIrRrR G£|MMsCR R^RRf RRT® RCRTI 


3jRtCR7t>*R GSfiR'5' 

RtRRsT gRRRC^RT GRR5 ^3 wRRR 4Rf& RF R RlfSw, Rf’fcRT, RT-tCR®R Rl^l RJTR 4R. fR^C$R (tRfRRR iRRR) 
WR¥^®ftRRRR I RHCRT CW, CRRR, RTRRIr, R?RRT^RfCR RCR | 

i. ^55RRR PlC^RR 
CTt^T (CRRR) 

o. rt-^mUrr^ritr 

















































































Si* 

8. TKpv5«r ^5 
a. c&’T, ^ 3 

i. ^rtwl^ TNT W? W ^ W Rc^l^ ¥tw <ij<i^'i> ^ ¥ft#?r </^ aim wti^mr WV *Fs 

w?r i TNT-c^ fam® ^tw 1s®r <nt '*rtrr i ?rt1^ c^m c^iht^ 

tfffSRT m fer ^ i utl^?, •sff^r ^<mr *iwt *(RraK ’tit?' 

^ i 

c5' 9 r 5 fe <rr ^ ^rtt^o c^i^ ^forit ^<w«ic<t> Rc^i^ w ^os ^ i 

FtRlw fc C5W fes ^ I 

's. RpSej <pc^ i4<pfac<p ^lt^° ^fr jtftrrFf Rc*i *ltw i 

8 . CTltgf^Ww!^ <|i\s^ ^ \»r OT <RF® WHT frtMM 4 ^C 4 <$ 5 £s twi #1 i* tf ^ 3 tlWsOo WM 4 

io CTC^Oi^ fk^^FF 8 tfe (io (FTSfe) faksf^ft’tW^oJlf'f I 
<t. l Hp^Sf Wlk<t> C5' < T fFI¥ CTW 'SftTT^It ' 5 R^st ¥!^[*T Ffc'® (SFFl'Is C^5t¥ 

'SHTHl^mRg 

Rwl« ^ Rw CT%r©M writer ^r#ft, kw^lripFF felt m\ ^rtrr i Rwk<i> fcCTC<i 

liH'QTrfa, csprrn c# tt c^rm (Ftot ^gfkrt ww « $wG|<t> ^P&?. ffm ^ wr ^ i 

*n^*rcsi>rr 

Rc^R<t» fksftt^ ^*IT ’flt’T C^W Ws 31^M>V| i *|RfF® W*# C^ ^Wj<1 

9 flt 9 r ^ ^ ^rwr *irtF kk ^rtw w i *nt’# <?fft 1 %^-twFr Rwtw eRMskS’ (5ww) fe <?rtw 

(^tffr® ^tft *rtkst?r ^r ■sufcM ^i) i ^wsrtwR l^ptw'Q *nt*r c^rtir 'wtii: ^rw® w ^ pro 

c®cw 5^f ^t w 7 ^ wlw& (R 5 ?!^) Rctc<i ^tw® ^r ^ ^Ntrr ^ at^r ^t i w®4^ ^tw:§ 

mt’T c^rr *r?r i ^<p 1I5 §f s i , i<i 5 tft, Raw i£i<r>n5 RpS®? , itl^ ,> r^ <iRs ^ 5 iti ,> r^ Iwr ,> rt% ,> r^ ' s r; s it swh 

^wrc® ^ i ^fer 9 iwt^ wv cw ^T ^t cwfRi mt’f c 3 ^ cwf ^?r 1w ^ 

■^TrsT^fT ^rrc^- csrfsr^l^ io i mt’r i ^ 

Rwti^r gffert^ ^iT®tw ^ c^*f ^rr^sTit frtrr i Rrat-^ ^i^s^r aferr, «im 

^r#tf '©r, ^ wt^®R 1w »w c^ir 9 nt 9 r c^rr t^®fk *imr ot-stit ^rr i 

fsjtlw mt’T c^rti 



I^T 9 ^ 2®t%§ 

mt’T c^Tf ■smrtw ^ ^slR^lw^ fwlt^f i c^rt^lw «tw fwlt^f ^ ^l^rRi'® 

^ w c^, ^t mi ~$JM^ ^ ’# e ftw wr 9 ITO l 





Vo 

v fp fteijc®R RtRtR ijtRR ^R^ ^srt i 4wt®tR ^Ricsw ^rr ^3te rrIg® rt^crr %®cr srtPtcRR RTtR fter 
®1 rrr 'RcRGtet ®Rt ^r i 

^tr ^rr crcr rt fterr i grgrir Rc^irr fwftw rsrcrt?; tej® fterr rt letter cw, ftettc#, rrgIr ctei®, 

CRtRRtfe, RlfR RTt°R t®XtflR RRC^ CRRf RfGR RT I 

®. r® rrc^ir wMT® rt Irgrrrr rr i tel 4 Rft mt’T crW rc® rir rt gsrcr ^rffl® rr! ^r i ®cr cRtteft w rt 
^ rf ^T's 4 ft Rc^lR® w Rter i wR<r 4 Rft *tR , RtRtR-wtte ftervtte rrI RT ^rrIr 4 Rft 

Rtfter W@z^ ' it t%*r# RTtR-RtRtR- 4 R RstRttes RrsterR test® rigr i ^gr rrt ^r r?crrr%t HwtRR i ^grt 
R tRtRR® tet rt 1w RltR - crm felt rrir rrr ^wt®tR rsirrT RfeGR crri ^Ite i 
8 . ri^crr rttgv Rt^wtR wfeGR «tm i 4ft ®riRt®<jftG® ®wcr grm Ir^^ir «pt RtRtRR 4Rft rrrr i rt^grr 
rrgv Rt^®tR rirgr rgr rrr ri^grr rttr rmcrt ri^r-^ rrt rtrir rtrigr Rt^®tR ^r 'sd ^ri 
R efill® ^r i 4 crgr r^ichr ^rtr 4Rft t>RteR rhwgrt Rfte^tR rgr ^ri crr ’liter RtttR 
4Ri rtigrr rrgv ftegtt c®teter RTfRGR ®tRRR rttr ^rttetcRt i 4w sttl^tR rjtgr Rt^wtR ®gr rt rrgrr rUrgr 
®hj[r% ^ rgr cw, rg®t rgr ^wr®tR wt crcr RHwtR rtsrt ^rrrr i 

^%RTRyR®TRT®fGRt 

i. tel' ’^TG® fell CRlGRGRt <IJ<I$TR RGRR ®G<I R®tf HR. R5RT R&<l <P^*H I ®G<I Hf%® Cte^T CT 

®R^r®rw ot*iim 'ss?R^ i tel tetetewrw <ir<i^® ®w FFFFg ^ 

i£ite^ ®R?rr fterR Rctc<i ^tw ^<r i tel csnm% ’itevm ?twi®t ®w dbsp ^ w?r c^rtt ^ sbsp- 
^ cvrt cte*r te%*ti% i ^®w >Mci>tti *ffte*r# tepMR Rc^r<r fterR testetimr ( 3 tete& ■= > ite&t¥ i 
^*iRvi®r ^R?rti wtf tetfe^ ^rrt *$j 3 i^[®<i ^r tteg fte®r fei fter ^ftrt cw, c s ra^, ^r cwtH^, 
te& ^ ^ CT^T wfl cISFT t®Tlfl I 
®R^Tt^il<Rill®r 

i. tel tte^w wvm ®w tte%® cte^r ct tert «^rr ^ ®R?rr ’sr^t ’srR^ i ®H ^i^iR®^ 'svn 
tter vttet IteSet cteter wt ^test ®R?rf ^ ,> iT?r i tel telteiwR^ <u<i«!® 1te®©t ^rt •'tFsTJt ^iT?r ®w 
■?k® felt ^r tte^r ^55 ‘" 39 it#rm’ 1 5^r=i®R^ fr^rr ®rf®»wte ^rt ^twR^ ^Rw^i w 

^?r 1 ^tert (Trtwr sfl®^ ®lw Iter Iter ^r c2fR:’ > Rte& wRm Rctc<i ^FtR?rr IR^ 1 m\, 

■JTfsrt^^r Ite ®R?rt®fw c’tfe ^rR^ c*s®ic*sr 2 ftn^ «iw 1 

^ tel c^Frm ■sRrsn ^tett -?k® felt tel^ ^r^r ®w wftel w <rc<ic^ <imlR<t> 

gf^rR:^ ^if’ > rR^ Hft® c?h i (tete^ f®®c<i‘i iter wtrr’tr ®R?rt®R^ c 2 fR:’ > R 3 te ^wg® ^rg® ^lU ^r 
®i^r ot csfRr^c^ic-t?^ -3TR:^r <^t ite? 1 

®. g^ig^rt ' 3 T 5 r?r HgI'Rr 5 , te^ ter^rc^ ^<1^ cw 1 tlf%® cte^ ct ®t^strtR ^rirRm R<r ®tr^ wirr? 
sRRTtW^ ^T® 1 ? ^jfBlft Wt ^G?R^ I 2 ff® (RTFrtTT ^R^ c 6 t ^R (RRtR few%, Hfe5v| Rf G^fRlRGRte RJR5H 
<R<1G<IH Rt I 

CRltg ^®r RHGRR rRg^III® CRM W C*tR fl^ Rm RfeRRI ®tRf ^Tf’ter C^ ^Rl ®1R ®Rl £|RH GRGR 

GRG® RtGR I CRtRt felt ’^'STIlR RR ^R RlW Rg^IH® ’^'SRf ... RlPRRR I 

^RRpSfRR? Rltl CRtRf fefR WV tteg RlRltS 

<£\<p fR Rltl - (RR^ ^Rl RTtV CRfe RNT Rlt’T GRR^tR ^Rl RTfR RTR^lR Rl RRR RRRW ^ tfe WgRTtR tte*f§ RlfeR RRf 
Rltte feGR' ^Rf ft ®r^ (R5ct tter I gft^sM RRi RRtR Wtf RRtR Rt tteCR Rfe ttertR GRRR Rrat RTRteR RRR I 4ft RRtR 
'SfRT 2fRGR £|fe RNTR telfR RRtRR I^T HGR ^R Rf tett i /8 tfe ftt R^R I 4RRR i£|R? 2f1^ i£|R? R®tR RRR WR ^RJ 
Rfet tetertR RT^T GR*IR ^Rl ^R# RR’IWR ^RR % RTR Rt^tR i R%RR ^RRM GRRlRt RT^IR ^RR RftR I R^T Rt^R RtC® 
■ilR tlte RUrR ’ff^R ^R° fdT'SGRT HGR Rt^GRR HGR tteftf CRR : ?GR RTR I ^RlR RG^TGR'R®? W Hr I RttjRR GRR^tte^W 
^R° 2|^rRl® RRtR ®TGRR WV ^R# % RRR | RRT RM1RG6R UlR HGR RtttetCR RF5f RRR I Rt^GRR ^RR RW GRTlRGRt 
flGR ’ff RRR I tte^W ^R° tlRttetRCR HRffe UlRR R%RR RteIR RW ®rtte UlR RtRTGRtR WV iRftr WtRRf R#T Rf^R I 
'Rite teRGR GRGR 'STtRlR GRTlRGRte Hgr RRG® RtfR ^Rl ^RR GRGR ^R tfe RW «#T GRIR ’ff RRR I RG^t UlR R#T 
WtRRf ’ff RRR 4R?. RRT Rl^R teC® RG 5 ®! ffet^GRt flGR R%RR HGR iRftf CRR RGR RlR I ^RtR RG®tGR R®? RC® Hr I 
RG®t RRtR RftR GRfGRR VfRGR iRfRRR RGR RflGR ^Rl GRtteR Rt^RGR tRG®T GlGRt |RRt ^R 5 ^ ^ Rt'SRt tlft® RRGR I 
RftR GRtR fwftR WtRGRt ®tGRt Rfet RGR ^Rl R®t, felt RRl UrTRR ^Rl RltR GRR*tlR ^Rl RRtR CRRf GlGR RR ® RlRRtR 
RfGR I 

^R® RltR GRtR fewt^Rg 




mmmm ^mm mrm MtM <mm mm mmm m mmm mmimm mhm iw w*r i « pvc MtM Mfe 
Rmig<i m*^® ^?r i i*ifi> ^m ft> PVC (Mmmt M cart's mc® mm mmm 's®ft mgm3 cmm cm® mm i mjtm 1mm PVC 
fe MfSMMT cm® mm m mm ism mmsh mm mc® mm i IwrtM mmm cmm *rt® ^ mw m ^ 
MtMtMM fM^s? M MfMM ^ twr wirt msm®m w mm i ^mi mimmm ^5 MlMs sfl^ ^gm mm mi « 
MM MltM stf®?r MM MfSCM fe® mm M ®Mt MtW MMM I 4t MM sfl^M MMM MMt WM MfeM# MMM MMt M 
PVC MltM Rc^lRl® MM MtMCM (Mf*NM *M MW MMM M *t1%M# IwMCMT WV MMImM^ I tw Mf^F mI^MMM 
ftsft MM MT ^ MM CW Mt® f^M MlMMsT MM M*Tt *^fi><t>-sl ®fM MMM I 

M^T MM 

4MMM IwftM 4Mfi> «rrsr M C^ MlMW Mm MM Rc^MM feMtt’T MM 4M. M MM CMM W M ImM# MCSjMlM 
MMM «sd5lwt5 MM M I M%T CMM ^ 

<?n>tw MW 

M5M MM MlMW MM! CFM MM MMM ?®St MM I 4t IwttCM 4Mfi> MM MM MC® MM ImmMM MM CMM 

Mnt Rc^lR® m>sMm cmHm Mm i mRI^jm miMm w mc® mm i wt mcbm mcm Iwcmt mw 

MmiK WlMtt I 4MM MMM R^l« sMtWM I RmIpHMM MM M-118 M M186 4Wt®lM MMtM 

WW ^SM I CMTtMfM%T %■ MW M'S'M MM MM ®CM %■ fwptMM 1 m®TCM 'fcoft MM MM ®T ^MtM MM £®ft 

R^l« MSflTM CM3M MMM I %■ felWM MMf M:M M%t MM MMMf MCMmSm C 3 # MM M?T MM 

CMTMM IWFtlM® MtM WH 2|M1 m® MilM ftSfeMJtM MP5 I ^ ^MSMCM MtW M CMM Mfl ^Ml^ 
fMMtM ^Ml^ C^tM MMMf M?T M ^M# M®M #fe MtMMT MM I 4t t^ft MM MtlM^ H?|W M°MtM?MT Obfawih 
(mImM M#tft MMSM) MMf MM M?T ^M° MtMl MSff %■ Rc^KM MM M?T I 

i£lt feMlMM fMMM M#M "W M1M5MM ^ Mf*f Mmmmm ^Mf^t OM M I MW ^MM M MM MMMlM MWMM 
MM tMf Mf^t MWM MM ’W (Mt I ^Wf#?T eTMTM MMT "W Ml%M s^^ ^ ^MMM W Mfr ^ 

M% MtMTlM fwftMM MMMM MMiM Mf MM I 

MTMWMlMT 

i£|Wf#?r CMM 1 m s^CM feMM fwftM MM5H MMM MT iMMM MM^MMtftM M*f MMM^ MM*M MM I ^M^ 

1%MMM twMMM MtM MlM M ^55MtMM feplW« MM^® W MM I ^ tM^ MM MMM^MtftM t?lM& MM 
MWTW I MtMMM MftM ^M# 1%fW'S MltMltS^ MMM Mt^M CMM ^SM MM ^Ml^ ^®tM MtM M MM M^'Q ”W MM 
MM MtMfcflM WM:<?f§ WtMMMM I 

W fMM MM MM i^IMMM MtCMMfM t&'M 1%f% MM Iwf^# MMM 2MtM M^® 9 flM I M ^Mfi> ®tM M Mfe'S fefig® 
tf^tMSMM MM fs? MM I ^ MM MM MMM ®M WStM MMT MtMf M«M ^ MMM M MtM MM 

®*M ^MSM MMtM^ ^ CMM m 5M I ®M Wfs IMmMt MMt \ 4WM M 0MMM ®T MC55 M*f ^Mlt MM 

®tM I M*Mt; ®T MM M?T ®*M^ MIm5 "5M ^M° M MIMmSm M'SMM MM I MM MM tmmM M M® 

Mf*T MM ®M MM ®® Mf*T M'SMM 0MMM MM I ^®M^ etMtMMM ®MMtTT Mw MM®t MMM M#tft MM5H MM MMMM I ^ 
(MM I^MiMMM MfM^M M?t I ^®M° s^M Mf MSlM MMT MSj?[® CMPM MMMM MM 2fMf®M I 












TXR CTRT RRRfe TlR <tf ra ^TlCT ^tM TtW I <IJ<RR<Mft fev»|$>|fi3M> tra RtR i£RX 

era wipt i feltrar TRRt r# Recife ^ i ra? Tra err t® *tfe*r#fesitr (®o-8o t#® tw), 
Rwi« 'Q '*ir<M'=m titr w rat wra «ra 1 4 wt#?r festterr <?ra 1 R ti tw rar fiwi« ttw® ^r 1 
R^MR felTO C^M WRfe Rt^R^ WV TlteRT RR I 4 # ratfeR RRR iRt RWsT raw R*ra ^ I 
rR RRsrasrfeftRRt, c# ra ri r^r rrt rt ^r ra <imR<Hlk<t> Rtra trkr T&feRra 1 

Tlf® crrt 

^wttR rrr wv ^r# ’tiiwffi wtr rara ^ten ®tr ^r# r® cr®ir rt ^r# r® ife 3 Rett ra® Tte?r 1 r® ®r®r rri 
wRrara rtr cpfrrr cw Ties 1 Rtft 4 Ri w«i rr cw TNT rt C -4 rrr era m\ ^rx Re® fefl fR^ra® 
rtrrr rriT tfiA 1 rara ®teRl rce^ AN-FO i RRtfe ioo Ttte®R r[r Tra i<2®TR 1 


PiPiIsa<wh <wfefiS c*fT® ®tw (PiPi'»|r Rt<]feR raer ®tw) 

^r# ’ort^fw ®tw ^r# rttrt TftT ra felt rst RtR 1 4# i-iA tfe fe-iA crRt) ft^r c®r rrrr rt i-iA tfe fe-iA 
CtR) RTteRR fe felt «3 I ^RReTR fesltR 4R# RtRlfe Rtra «IC<t>Wf RRie® Ttra, RrTTsI RRWl 4RI Rp’JRseT R#R 
felt Rre® Ttra rt ^r# ®tit f% wtra ^??t RRie® Tra 1 

i. CRTR RltteRR TtT, ^ RC® 4-iA tfe ((2- era ®-i>A CRft) TlR Rf*lt 4RX ® era 8 tfei (R-iA era io CrR) 
«TRf I 

r TttT, iA ($&? ^A tfe (i-iA 4 G>Tfr) ^itt ^ i-iA tfe> fe-iA c^) ^t, ^ ^rwr i 

'5. ^IfT 

8. i/8 fe (7#) 

e. srrf^l^iw 

sf^rrltg ^ ?rt1^ ^r- 

i. w Tit 9 # 3 T5t^T crare^ Tftr i TAtwi wre^ #eT TfteT w i tra wl^rtR^ i/8 

tfe fe Itft) WtTTf TtRr TftT I 

Rc^RC^ I ^|tfl3c<^ C^lt TlteTTTTtT^feOTTTsrtTTW W I 

v. C^lt Tft 9 # ’tfe TWT ^RK I 

8 . ©^^cfg Rrf’WTle^ Rc^Rt c^lt Ttte^R^rawR tiMT Tle^ i TR rafer Tfte^RNiTtfe 
Rc^Rt wre® ^rt^ ck*r Rr i 

(2. RfW (3H w 'sTtw c^R Tfte^R tra i/8 tRs (^ RR) TtRr wtnrr ^rre^ i tR rafer tw ^ R^fSt Rc^rt 
’ lira <^a i 

'b. TttTRw S)^T RT° ^JTCTT WV Tt <1^>|T5c<t> R^ffe TtT^T Rc^RC^ (R^ iA tRs (i-i/8 

ctR) cGirar i 

’TR'snwfg NwR <lj<I^C‘1‘1 Wife ^Il#l^JtT ra*f WtT^T R I 

ratrRRg 


Tife is tR twHT ^t1#i ^rlT ratr ^Rt ^ 

i. giR&ira 9 # ^ifeftwr Tfer’re ^trr i TRTtwfg <u<i^i«< RferaT ra*f ^ritrtr i 

TtteTr RTt# tosi R 15 #^ Tftr i tR ’T^twr R Ttw ^ra TOW ra TlteTT 

^Tlrara? #TTr^fraTi5T i 

'5. TR'TRsfg Rfw C5H Tfe' TlteTT fe% Rfe ’IWTfet Tl^ TlteTT feR RTl fflW ^1 WR 

(RTRg *Tt T12R I 


8. ratR? 


’ ^TteTT Rl'is ’T°^'S 3 <p^*i | 


’Rife ^ - RR RT-twHT RlRS'lRJTT <IJ<l^'i> ^?rg 

i. RpSw<i ^iRRw^ttiwR^ i RR^H'sl? RpS^rfD rat# rR^? rRfe' flbwfD RtItt^ r i 
^2. Rfe i 4T TIT i, ^ ^’TRTRfe'^RT W 



'srfsR^M c^r ^b^i^'i)'®rw ^#rrt fe® <u<i^'i> ^r i 


fe&^T CWfztf 
$*IWf8 

$*twr ^1%5rrsT 

C*R3?RT fi>0% 

^TNf^tfw io% 

C5Brf^ *tt$®Rr/ ^ ’Tt^sl^ *o% 

efS® £f e f#g 


i. ^ ^R^ feWT fc>o% | 

vs. ^-rt -srcscfT <#t ^rtffer c^iwra ir*r ^ ®h ^^® ^ ^rRr® ^ <xfejRf« t^rrt ^rr 

?rtw 1 w^rt 'swrr ^rr fe c^# ^® ^f® 'sfer c*mo® i 

8. - 5 ^^- ^Tf^rR^r c^s- 1%c?r ^r ^rf^ c^rsT^ra' 

*5#^ (rrrt fe® ^ 1 ^rmt?r c-'HiJRr c^rr felt 1 

<t. c*niiit®r ^ <rito wf® ftwi w fewra rto c&& c^ifet (fewra ^Hfa$fl<t> cfeM 

^t%*r ^rr^tfM strr ^fHtw ^ ®rr® c*Ra!H ^ tow 1 

H'SS'S =TOm^® ^RTfa *ET (fe^T ^ *rT ®RRif ®t^T C^lTSfe | (7T ^rr ^RRT ^t ifRRT ®R^ fe 9 ! 

^^® ^ rrr® ^ fe^# c® tj5f ^rtrr 1 

"J5/FT + (S^^^^twtwzm 

4# 4<|# Hr*RT *RRRRT ^R3lfef® <t><Kl5Vl I ^R® CTOT f*p§W ^T ^f|f*ffe5l RWTR CT^ I <RR^1 CRlWT <g^ <RTC*T 
®RRR i£R# ^RR^RT RTRRT t^f “^RRR” <^r ®RT® ¥Kf I ^RRT fe^Tt 3 # C^RSt ®*RT CRfe*# C®W ^ 

^tc^rr l^rcn '^rtrr ^rr^» f*R«rfer^; Rc-^lR'® ^?r i 

j/c=7/<£/« <p<pa >$*7 

4F® 4 <i# RRRRT CfeM i /8 ®R-*f w WT ffRFT ®fe «IRRR i£Rt. CfeM ^T fFM C®WRRff ^Mvg- ^T RRfef ck*T 
(Rt¥T « 1 R^ I i /8 ®R-»f (®TtWR %3TW) Wf ^IKRT (RTW Wt TR fTRFR^ ^feR^Tf ^ 7 ^ ^ feTC?T <?Tfe «lfe7^ I 

ftp^Sf ^tRTRRlt ^r TOR tlw^T Wf ^ I ®m?T ^?T OTT^# 8 ^ ^TRTR;# <ps f^RR ^fer *R35 I 

c^#w c#r ®fe <p<(c<h ^rr ®t^T ®r wr-^Ri^ ^fet Refill® ^ ws *fK% \ 



Classic Molotov Cocktail 


7f®*T '^fec'®? 













































































































V8 

W ^c^T^r ^ ^^tSTf^frirsT c^# <e f&fe (igi) ferw?r 

TSTO-^Tcf $s*t^ | 



fes 'SR^TttST® (^f®5T « ^5T ’l^foc's) 


Wf«W 

<£(U5 

(KM^H (C6H6) f^- ' 5 Tt^l*T (<im) 

S i i 


C«i!W srt^ ’TftKftsfk *Pi%g 

i. ^ Tft^K (t £Tt^ ^Tt^rf^rtsr 7TNW& <t sm ^^rf%T5T ^ ^ ^ 

^5F® ^ l 4fi>t *IT®^ I 

^f’rrsr (^rrnfeK^ i i 

«. ^rt 9 rf^ + ^iigf^ratsT ^ ^rr^stw ^ c^r ^ *(1^ i 

^ <#5^ ^prwt^r <rai®T ^®tw vp>iip<it^r ^rMtsr c^it^T i ^f^srf^sjt^r i 



<?mm cmr 


<sm 'anTW «iTC^g 

2Na + 2H 2 0-2NaOH + H^ 

(TTtferrsr (Na) 

^ (H 2 0) 

2Na = 8^^ 

2H 2 0 = 'S'Js aftsr 


Tf^VEfg 


*rrf®r ^f*f *tt W’RTsr G>fo*r^ ^if ,> rt^ ^Mxpvof ^sw ^i\® $,g<i i i*i1t> , f3T , 3t% *rs <pw cw i 

i (Trtfemwi^rM^pr^jt^tf^iTrrsr'^1^'^ 5 it -s> ng s Ti *rtft?r 
(TTtfert^r WNH W i£R?. ”rtfe ^1$<^l0SH ^T I i£lt c^ c^# ifR# c^bt 

^rbu c<rc*r fes \»r Rc^iR's ^ ^ c^t ^fk?r 'iw i 













C3M o- 

fc*lWt5 


(KCIO 3 ) 'SM^T 


®o% 


80% 


C=Tt^H 9 f% 9 T fel^# C^r foScSrel ^Rl'® Wi^T fro C*Tmt ^It'GTTt *rtw I 
4 # 4 ^# ^T’W < 75 ^ c^rr w t>«i%i 1 


Fuse 



feg <7^ (7TM I 


wtf^R emts- 

^fstf^rarsr (KCIO 3 ) f^Rr 

(TTt^H fef# to f^W=T ff^TtTT® ^ I fro *R7T WtM 1w I 

few WtWtW tfPft 

^1T® T>f^r fe=T C^H=T ^TCPTN'T Wt ^Tt^ I ^rntWlft 

c^rtl^ Rc^iR'b ^r 1 4 *Rrw?r c^rrc^ siRBw^ xK^tra fr^r wr ^?r 1 c^f&, 'STf^fa 

’nt’T (73W 40'C^HlC‘i‘i ^ktt ¥WT ^?r ^ttt^rtewos ^rt 1W grit ^r 1 9 nt 9 T c^rf Rc^lR'® ^?r 4# 

®lRRc<t> f*Wf^ grt <7r*f w ^rf^T® '2®fT <k<j 1 



Time Delay Firebomb 















































b-H 


R(.'<I 1 I'5K.<P'SI 'S> s 'Hl 5 S s 14 'a|Pl4l 


i 


(41*14 *T° 

•TfST 

Tt^mr 



RDX 

8387 

M.P.S 

* 

PETN 

8387 

M.P.S 


DYNAMITE 

7800 

M.P.S 

8 

DYNAMITE (sjw 

7600 

M.P.S 

G 

DYNAMITE (^iUffirc) 

7500 

M.P.S 

<b 

NITRO-GLYCERIN 

7700 

M.P.S 

8 

TNF (fi4l«4) 

7650 

M.P.S 

b- 

C4 

7630 

M.P.S 

o> 

C3 

7625 

M.P.S 

io 

TNT 

7000 

M.P.S 


LEAD AZAID 

5327 

M.P.S 

>4 

MERCURY FULMINATE 

5032 

M.P.S 

i'S 

BLACK POWDER 

400 

M.P.S 


's#T4f - ^ 


14 ft 4 *T° 


■nt'QTTt^ 




TNT 

21000 

P.S C>1C4M> 



TETRIL 

23000 

P.S C>1C4M> 



C3 

26000 

P.S 0^040-* 

«t=T 

8 

C4 

26000 

P.S C^C 1 * 


G 

DYNAMITE 

16000 

P.S C>IC4M> 

«t«T 


AMMONAL CHARGE 

11000 

P.S C>IC4M> 


8 

PETN 

2000 

P.S GWG'i 

'SH 

b- 

PE 2 

26000 

P.S C>1C4M> 



PE3 

26000 

P.S C>1C4M> 


io 

PE 3 A 

26000 

P.S C>1C4M> 



WBOX 

26000 

P.S 0^040-* 






